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The Filtration of Water—Edmund B. 
Weston, C. E., Providence, R. I. 
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Garbage Disposal—H. A. Andrews, 
Atlanta, Ga. 


we Ae 


New ahicins 
r, 


4) 
ta 
My 
ay 
¢] 
4 


ate: 


Dg 
sa deet 


Water Waste and Its Prevention— 


L. N. Case, General Superintendent 
Detroit Water Works. 
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MUNICIPAL DEPARTMENT. NEWS. 


Water—Light—Fire—Police—Street Improvement — 
Garbage Disposal—Sewers, Etc. 
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For Its Simplicity, —  thesresermka seminar 
sm 750 CITIES AND TOWNS mem 


of the United States are successfully using the 


Fire Alarm ? Police Signal Telegraphs 


—= OF = 


THE GAMEWELL FIRE ALARM TELEGRAPH 00., 


19 BARCLAY ST., NEW YORK CITY. 
ww AGENTS... 











THE POLICE TEL EPHONE & SIGNAL CO., WEBB CHANDLEE, Richmond, Ind. UTICA FIRE ALARM TELEGRAPH.CO. Mh 
161-163 Randolph Street, Chicago. NEW ENGLAND GAMEWELL CO., ‘ee SOUTHERN ELECTRIC CO Utiea, N. Y. 
THE FIRE aw ‘POL ICE TELEGRAPH CO. 657 Washington Street, on. 
Louisville, Ky. BR. A. ROSE, 230 Kearney &t., San Francisco,Cal. Hoen Building, Baltimore, Md. 











STREET SPRINKLERS, 
STREET SWEEPERS, 
ROCK CRUSHERS, 
ROAD MACHINES, 
ROAD ROLLERS, 
ROAD SCRAPERS AND PLOWS. Only com- 
plete line of Road-Making Machinery on the 
market, each Machine being the leader in its line. 


SEND FOR LARGE ILLUSTRATED CATALOGUE, 


AUSTIN & WESTERN GO., Ltd,-2 % CARPENTER 91, OBA. 





























yj Yurnas Pneumatic Street Cleaner. 


Cleans with air blast. Leaves street clean as flushing. 
Absolutely does away with sprinkling asphalt streets. 
Removes all fine. dust. Sweeps ten feet wide. Two 
men and team can sweep six miles of forty foot street in 
ten hours The only satisfactory sweeper made. 
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INDIANAPOLIS. STREET CLEANING CO., Indianapolis, Ind. 


Ideal ns of Street Cleaning. 
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NEW YORK: , 33 Nasess Strest. PHILADELPHIA : 246 N. Broad Street. CHICAGO: 54 Lake ‘Street. 


Wel BAGH STREET LIGHTING COMPANY 


OF AMERICA da 


d 





OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY THE 


New-Improved « Patented 
Street Light Burner. .. . 


For Ligh'ing Streets, Boulevards and Parks. 
SOME POINTS IN OUR FAVOR: 


1. Welsbach Street Lighting a recognized and 
complete success with our PATENTED 
APPLIANCES. 

2. More area lighted for less money by our sys- 
tem than in any other way. 

3. Outside of gas mains an equally good light 
furnished by our SELF-GENERATING 
NAPHTHA WELSBACH BURNER. 


4. Serves as police protection in outlying districts. 


5. Our Lanterns are ornamental and beautify 
your streets. 














Correspondence solicited from Gas Companies and others 
interested in Municipal Lighting. No. 99. 








The New York and New Jersey Globe Gas Light Co., Ltd., 


31 Nassau Street, New York. 


PENNSYLVANIA GLOBE GAS LIGHT CO, 


948 North Broad Street, Philadelphia. 


oalractars tor Steet LOUD 


MANUFACTURERS OF \ 





Globe Light and Heat Company, 


52 Lake Street, Chicago. 














STREET LANTERNS AND POSTS, GAS LIGHTERS’ TORCHES, 


AND THE 


IMPROVED ROYAL GAS MACHINE AND MIXER. 


Da ata No. 20. 
CORRESPONDENCE SOLICITED. With Socket and Attachment. 
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We make the only 0) 
Machine in the 


world that abso- - aiid 

i Our Machines are used by the 
ara negli cities of St. Louis, Chicago, 
and carries away Memphis, Indianapolis, Evans- 
the dirt ville and many others,.... 

















8 ST. LOUIS CAR COMPANY, - St. Louis, Mo. 
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St. Louis Zar Company, 


ST. LOUIS, MO.. ue ue ve ve ve ve vt et et we 


MANUFACTURES ALL 
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STREET SWEEPERS... 
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GUTTER MACHINES. 














ZR acrereronnr iionae NEN ERE INE 





Who Says 


OUR APPARATUS DOES NOT 
WORK ON OTHER MAKES OF 


Fire Alarms? 


CITIES AND TOWNS USING 
OUR SYSTEM SAY THERE IS 
NOTHING LIKE IT. 


New Catalogue 


OF OUR APPARATUS READY. 
SEND FOR ONE. 


Don’t Buy 


A SYSTEM UNTIL YOU HAVE 
INVESTIGATED OURS. 


=o 


‘United States. Fire & Police Telegraph Go., 


246 WASHINGTON ST., BOSTON, MASS. 








WHAT WE WISH 


When you are prepared to put Stereopticons or 
Single Lanterns in your Schools or other Institutions 
we wish you would make the conditions such as 
would admit of the different manufacturers enter- 
ing their machines in a competition, the one giv- 
ing the best results to have the sale. 

We have a Stereopticon made according to the 
plans laid down by the New York Board of Education, 
which we are not afraid of placing alongside of any 
other machine on the market for good results. 

Our plan is to make the very best machine at 
the very lowest cost. Our catalogue (mailed free) is 
interesting and instructive to a high degree. Send 
for it. 


J. B. COLT & COMPANY, 


120 Nassau Street, New York. 














FABRIC FIRE HOSE CO. 


68 MURRAY SF aay YORK. 


W.T. COLE, 


1; Fala ti eo 
ii, i i biti ran 
ne iat mi 


AU NCE WO: 
= it - tit it 4 fe ia 


YSN = iy = 
2 ii = 


gl cogil 
calla 


rf! it iil oo A ee 
| 


al ate ft ae if 


Hi 5 AIRIGIE: 


: . rf nb My Le Fi a 
i 
il! ri ily yO! la 


ait = i! 


FIR E 
tlt @ ey ra 


THE WORLD 


Me IN io ll" qi F F 
\\ tae i" re tit “il . 


PATENTEES AND SOLE MANUFACTURERS OF 


WAX “*® GUM TREATED 


FIRE HOSE 


@) 





























- ee a . 








S 
(GH 


& 


SH 


(Si 





Economy the Watchword! ; 
Secrecy Important! 
Saicty a Necessity! 





Election returns inside of five minutes after the polls close is what the people want; 
and this result is obtained by the United States Voting Machine, which is constructed 
on one plan as a harmonious whole, in which every part is adapted to and suitably 
inter-related with every other part, so that it is as certain to work accurately as a 


pair of gears. 


Any Voting Machine worthy of consideration must, in all respects, be mechanically 
positive and allow every voter to vote his choice in any way that can be done with 
any printed ballot and be absolutely certain that his vote will be registered and 


counted in the returns as he casts it. 


Everybody knows that neither springs, gravity nor paper is reliable. None of them 
is used by us. Springs break; gravity sticks; paper tears; they are only make- 
shifts, wholly unreliable, unsafe, and should not be used in ‘a Voting Machine. No 
voter should be disfranchised by above agencies, as they are sure to fail sooner or later. 


The United States Voting Machine is SECRET, SAFE, STRONG 
and EASILY UNDERSTOOD. If in general use in the United 
States it would save the taxpayers many millions of dollars annually. in 
election expenses; and in a presidential election the result east of the 
Rocky Mountains would be known before the polls were closed on the 
Pacific Slope. For further information write, 


Yours truly, 


UNITED STATES VOTING MACHINE CO. 


: "JAMESTOWN, =i. «4 
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Absolutely safe. 
Cannot get out of order. 
Can be easily carried in pocket. 
It is inexpensive. 


Complete, with Goggles, 
Without Goggles, - 
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“MIDGET” 


Smoke.... 
Protector. 


Always ready for use. 
Simple in construction. 


Needs no recharging or refilling. 


$3.50 


A. W. DOLFINI & CO.., 140 Nassau St., New York, 


Manufacturers of the celebrated “WHIRLPOOL” NOZZLE, Apparatus, Equipments and Supplies. 
ab OODODDDDDDDODDDDDDDDDDDDDDDDDDDDDDDAAAAAAAAAAAAAAAAADAAAAAAADAAAAAADAAAAL 





Capt. J. BURNS, 
3.00 Hook and Ladder Co. No. 1, 
NEw YORK CITY. 
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Standard Water Meter Company, 


Successors to The Tuerk Hydraulic Power Company. 
Established 1877. Sole manufacturers of the Standard Disc and Current Water Meters. 








STAN DARD 
WATER METER: 





OUR STANDARD DISC [IETER, 
combining our latest improvements, which for accuracy and 
fine mechanical construction cannot be excelled. 

We furnish dial or straight reading counters 
in either style of meter. 





We also manufacture the celebrated 


Tuerk Waiter Motors, 


which have been on the market for twenty 
years, and with our late improvements are 
the only motors that can be run economically 
with metered water. 





Made in eight sizes, with governors on larger sizes only. 








DEPARTMENT OF PUBLIC WORKS. 
BUREAU OF WATER REGISTER. 


New York, December 30, 1896. 
Record of Test of 56 in. Standard Water Meter. 











Size of 
Outlet. 


5¢ in. 
16 in. 
3g in. 
Y in. 
¥ in. 
ve in. 


13 
gg in. 





No. of feet , 
of water Time of Test. Head Back | No. of feet 
passed hours and pressure, pressure, Register of of water 
through minutes. pounds. pounds. Meter. in tank, 
Meter. 
28m. 34 7 1005, 
= 28m. 34 7 101 100 
40m. | 34 22 1007, 
100 40m. | 34 22 | 1013, | 100 
30m. 34 28 | 505, 
# 36m. 34 | 28 | 50s 50 
in ih. a | ae 51 
50 jh. 34 | 32 51%; 50 
%. | & | 38 258, 4 
25 gh =| «(84 33 25, 25 
ie SS ea 25,1, 
25 bh. 8m. | 32 | 381 254 25 
‘i 19h. | 34 3314 25.5, - 
ms 19h. 35m. | 32 | 31% 2575 % 








Nore.—Figures in heavv-faced type denote results of secon test afcer 100,000 
feet ot water passed through meter. 


A. S. GEAR, 


General Foreman, Dept. of Public Works, 
in charge of Corporation Yards. 








Standard Water Meter Company, 


New York Office and Factory: 
23 VANDEWATER STREET. 


Chicago Office. 
39 DEARBORN STEET. 



































Ames Building, Boston. 


Betz Building, 


Philadelphia. Rookery, Chicago. 


THE NATIONAL CONDUIT AND CABLE CO. 


Manufactures Cement-Lined Conduits and Paper Insulated Wires and Cables for Police and Fire-Alarm 
Telegraph, Telephone and Electric Light, Underground or Aerial. 


CONTRACTORS FOR 


COMPLETE 


SUBWAY SYSTEMS. 


New York Office, Times Building. 





“THE MINER” 


Globe Street Lamps, 


Made in...... 
Tin, Galvanized 
Iron and Copper. 


Cost Less for Repairs than Common 
Square Lamps. 

The Best Street Lamps for Incandes- 
cent Burners. 


JACOB G. MINER, 


Sole Manufacturer, 
821 and 823 EAGLE AVE. 
NEW YORK. 


Send for Catalogue.__——iieia 











WARREN FILTER 


Simple, Efficient, Economical, 


COMBINING THE ADVANTAGES OF 





Coagulation, Sedimentation, Filtration. 


CORRESPONDENCE SOLICITED. 
ESTIMATES FURNISHED. 
RESULTS CUARANTEED. 


CUMBERLAND MANUFACTURING COMPANY, 


220 DEVONSHIRE ST., 
w—._Boston, Mass. 








About 


under ground in New York, Brooklyn, Phila- 


300 miles of Bishop Cables placed 


delphia and Washington—all guaranteed for 
from three to five years—have outlived the 
guarantee, with an expense for repairs of less 
than $30 to the makers, and those which 
have not been injured mechanically are about as 


good now as when new. 
lt Pays to Get the Best. 


BISHOP GUTTA PERCHA C0., 


420-426 East 25th St. NEW YORK. 








Gordon Primary Gell. 


For Fire and Police 
Telegraph Systems. 


The Perfect, Modern, 
Longest-lived and most 
Economic Cell ever adopted 
by Municipalities for 
Fire and Police 
Alarm Systems. 





In use by the leading cities, railroads, tele- 


Cut showiuz complete 
phone and gas engine companies. 


Cell placed in jar, 


Its Established Merits. 


Discharge of constant current without polar- 
ization. 

Non-consumption of Elements on open circuit. 

Labor saving - needs no supervision. 

Cleanliness—no noxious odors or gases, 

Non-freezing quality at 28 degrees b:low zero 

Economic value—50% cheaper than gravity cell. 


Highly successful for Railroad Signal, Bell 
Annunciator, Gas Engine, Motor Work and 
Marine Service. 





Cut showing cell 


For full information, highest testimonials, without jar, 


descriptive circular and price list, address 


The Gordon Burnham Battery Co.., 


82 West Broadway, 
fem NEW YORK CITY. 





NEW YORK, NOVEMBER, 1897. 


VoL. 3. No. 5. 


HOW TO OBTAIN A GOOD ASPHALT STREET 
FOR THE LEAST MONEY.* 


BY S. F. PECKHAM, ANALYTICAL CHEMIST, ANN ARBOR, MICH. 


When I was honored with an invitation to address this au- 
dience the broad subject of asphalt was suggested as a suitable 
topic. Upon reflection, I concluded that asphalt streets was 
really the subject in which this audience is interested, and | 
therefore selected as a theme an answer to the question: “How 
to Obtain a Good Asphalt Street for the Least Money.” 

Even so-called asphalt streets are not constructed of as- 
phaltum. They are concrete roadways, upon which is spread a 
wearing surface of natural bituminous limestone, or an artificial 
imitation thereof, consisting of asphaltum tempered with sand 
and lime. 

The use of these roadways began in France about sixty years 
ago, and progressed there along certain lines of investigation 
and improvement until the French engineers had established as 
the result of experience certain facts which they deemed funda- 
mental. These may be stated as follows: That a well-drained 
soil be used as a foundation; that a clay foundation is very bad; 
that sand is but little better; that a foundation penetrated by 
water is liable to great injury from frost; that under all condi- 
tions 9 inches of concrete would ensure a satisfactory roadway; 
that under ordinary conditions 6 inches of concrete is sufficient; 
that for some purposes 4 inches is sufficient. 

Some work dene in London and Paris, that proved very ex- 
pensive experiments, in which lime mortar was used instead of 
Portland cement, showed that under the conditions obtaining 
in this technology the lime mortar would never set, and is 
wholly unfitted for such use. Other attempts to use Roman 
and ordinary hydraulic cement proved their great inferiority 
for this purpose to a good quality of Portland cement. There- 
fore the engineers settled upon 6 inches of concrete, made of 
a good quality of Portland cement, mixed into a gravel, with a 
proper quantity of clean, sharp, broken stone that would not 
easily pulverize. Upon this concrete, well rammed or rolled to 
a proper contour, was laid in the European cities a surface of 
bituminous limestone, called in the French language asphalte. 
Experience has demonstrated that this material should be about 
24 inches thick. 

This European asphalte consists of chalk, completely _ sat- 
urated with a very pure and stable variety of bitumen. For use 
it is only necessary to heat it to a moderate temperature, when 
it disintegrates and falls to a powder. The powder is screened 
while hot and laid upon the concrete bed and rolled until cold, 
when it becomes resolidified into a tough, elastic, compact sheet 
of asphalt. 

Experience taught the French engineers that there was no 
practical difference in asphalt from several European deposits; 
that it was easily ruined by overheating; that if rolled too cold 
the street was of inferior quality; that if put down in wet or 
frosty weather it was likely to crack and disintegrate; in fine, 
that while the manipulation was very simple it required con- 
stant attention to many minute details to make a first-class street 
surface. Experience also demonstrated that these first-class 
surfaces were unsurpassed for beauty and cleanliness, and would 
last until they wore out—twenty years or more. Furthermore, 
they were found to be easily repaired without the necessity of 
closing the street to traffic; all of which properties have made 
them the best streets ever put down. 





_ * Address delivered at the Columbus Convention of the League of Ameri- 
ican Municipalities, 


CITY GOVERNMENT 


{Entered as Second-Class Matter at the New York, N. Y., Post Office, August 12, 1896.] 








It was further discovered that when this asphalt was melted 
with Bastennes tar or other soft bitumen and mixed with gravel 
and lime or sand a mastic was produced that could be easily 
transported and used in the construction of sidewalks or even 
roadways. 

In the preparation of these mastics quicklime was found to 
be preferable to limestone dust, and natural mineral tar or 
maltha, like Bastennes tar, was found to be greatly superior to 
the tarry residuum of the schist oil or petroleum refineries. 

When the question of introducing such street surfaces in to 
the cities of the United States was broached, the promoters of 
such an enterprise were confronted with the fact that at that 
time no deposits of bitumen resembling the European asphalt 
were known in the United States. When, where and by whom 
the first roadway in the United States in which asphaltum was 
used was constructed I am quite sure is not now known. It was 
unquestionably in one of the Pacific Coast towns of California, 
and the date was some time prior to 1865. It was made, how- 
ever, of asphaltum, tempered with sand. At that time there 
were large masses of natural asphaltic sandstone scattered along 
the coast above Santa Barbara, in the neighborhood of where 
the mines of the Alcatraz Company have since been opened. 
These masses were mostly beyond mean low tide, projecting up- 
wards from the bed of the ocean. They consisted of nearly 
one-half very fine sand and asphaltum. At the time of my first 
visit to the Pacific Coast in 1865-6 this material had been in use 
for some years, and was preferred for street surfaces to any arti- 
ficial mixture of sand and asphaltum that could be made with 
mixers then in use. 

Between the above-mentioned date and the time of my second 
visit in 1893-94, a number of deposits, essentially of the same ma- 
terial, had been opened, and many miles of streets had been laid 
in the towns and cities of California. From an entirely indepen- 
dent experience, with a somewhat different material, the same les- 
sons have been learned that were learned by the French engineers, 
viz., that the best natural materials can be spoiled by inattention 
to details, and that overheating the asphaltum and laying in wet 
weather will ruin the best asphalt-surfaced street that can be 
undertaken. 

It is generally understood that the first asphalt-surfaced street 
laid in any Atlantic Coast city was laid by De Smidt in front 
of the City Hall in Newark, N. J., in 1870. He had learned the 
art in France, and came to this country some years earlier. 
While he has left no record concerning the materials that he used, 
it is to be presumed that he made his mastic in imitation of that 


used in France, which was made of bitumen extracted from the- 


Seyssel rock, quicklime and sand, softened or fluxed with the 
tarry residum of the petroleum refineries. He no doubt used 
instead of Seyssel bitumen Trinidad pitch. 

De Smidt had already taken out a number of patents for asphal- 
tic mastics, in which the bitumen used was the grahamite of West 
Virginia. These mixtures, however, were not practical. The 
grahamite was a hard, dry asphaltum, wholly unfitted for such 
use, and was held at a very high price, as it could be used for 
many purposes for which Trinidad pitch could not. 

Trinidad pitch had been imported into the United States for 
many years prior to 1870. It had been used as an ingredient of 
roofing mixtures. It was perfectly natural that it should be used 
for street surface mixtures. At that time there were several firms 
upon the island who dug it when it was most convenient, and 
sold it to anybody who wanted it. Some of it without doubt 
came from the lake, but the most of it was taken from more con- 
venient points nearer the beach and outside the lake. No reason 
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at that time existed why the fiction that there were two deposits 
and two kinds of pitch, since called lake and land pitch, should 
be promulgated; hence, no one knows whether the pitch that De 
Smidt used was dug on the lake or outside of it, but there is 
every reason for believing that it was dug from the slope outside 
the lake. 

It was recognized from the first, as it had been in France 
earlier, that preparations made from coal tar were inferior to the 
residues of the petroleum refineries, and also that these residuums 
are in turn inferior to the natural malthas for the purpose of 
fluxing or softening asphaltum. It is probable that De Smidt used 
petroleum residuum as a flux, as it was then nearly impossible 
tc obtain anything else. Experiments were later made with other 
materials, and one notable instance deserves mention, where 
Franklin avenue, in Buffalo, N. Y., was laid in 1878, presumably 
with land pitch, fluxed with wax-tailings. 

A large amount of pitch was refined and sold to pavers in dif- 
ferent parts of the country by Cyrus M. Warren, who bought his 
crude pitch where he could get it cheapest, or imported it him- 
self. 

This first street was considered a success, and it was soon fol- 
lowed by similar streets in other cities. In ten years the city 
of Washington and several other cities became noted for their 
fine asphalt surfaced streets, and the laying of those streets 
became an extensive and lucrative business. Up to this time 
all of the bitumen that went into these streets was contained in 
Trinidad pitch, which was brought from the island to the 
United States by thousands of tons. Then a gentleman con- 
ceived the idea of rounding up and consolidating all of the 
interests represented in winning pitch and exporting it from 
the island. He went down there, and with consummate dip- 
lomatic skill obtained a lease of the entire lake for forty years, 
and also some kind of an agreement from the Colonial Govern- 
ment by which no pitch could be dug from Grown lands outside 
the lake for a distance of 3 miles. This gave him a corner on 
the lake, but not quite one outside of it, for the Duchess 
of Dundonald and other parties controlled tracts outside the 
lake containing unknown but enormous quantities of pitch. 

The laying of asphalt surfaced streets had become so im- 
portant a department of public works in the city of Washington, 
that about 1876 the office of inspector of asphalts and cements 
was created and De Smidt was made the first incumbent. He 
was probably the best selection that could have been made for 
that purpose. His health failing, after a few years he was suc- 
ceeded by Mr. Clifford Richardson, a graduate of Harvard 
and an accomplished chemist. Mr. Richardson took hold of 
the problems of his department with vigor, and soon issued an 
exhaustive report that showed the inferior quality of coal tar 
products for purposes of street paving. In course of time a 
very dirty cargo of pitch was sent up to Washington from 
Trinidad, dug outside the lake, which Mr. Richardson at once 
condemned as unfit for use. Mr. Richardson testified at the 
Peoria trial that he had been discharging the duties of his office 
two years before he discovered that there were two deposits of 
pitch at Trinidad. This cargo is known as the cargo of the 
tiest cargo ever sent from the island. I have also been told. 
when in Trinidad, by parties who saw it dug, that it was the dir- 
tiest cargo ever sent from the island. I have also been told 
by one in a position to know the facts, that this cargo, after 
being condemned, was refined and laid into asphalt-surfaced 
streets in one or more Western cities. 

The condemnation of this cargo led not only to the dis- 
covery that there was lake and land pitch, but also to the discus- 
sion of their relative merits. Finally, at the request of Mr. 
Richardson, the Department of State authorized Hon. W. P. 
Pierce, then U. S. Consul at Port of Spain, to investigate and 
report upon the general subject of Trinidad pitch. Mr. Pierce 
in course of time forwarded to Washington a most valuable and 
exhaustive report, in which he showed, among many other 
things, that there was but one deposit of pitch on the island of 
commercial value, and that there was no essential difference 
between the pitch inside and outside the so-called lake. 


GOVERNMENT. 
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This report did not satisfy Mr. Richardson, and he soon after 
went to Trinidad himself. Later he made a report on Trinidad, 
in which he maintained, in opposition to Consul Pierce and 
many others who have written on Trinidad for the last 100 years, 
the essential inferiority of all pitch found outside the lake. 


This so-called lake fills a depression in the summit of a 
truncated cone that lies between the Bay of Pavia and a range 
of hills in the southwest part of the island. The surface of the 
lake is circular, and embraces about 114 acres. It is said to be 
148 feet above mean tide level. On the northeast side the rim 
of sand has been broken down and the contents of the lake have 
flowed down into the sea, forming a gently sloping surface of 
pitch more than a mile long. As the pitch flowed out of the lake 
it spread like a fan, forming a mass that has been likened to a 
lava flow, or a glacier. As it entered the sea this flow encoun- 
tered the resistance of the waves, and was thrown back upon 
itself, forming a barrier reef, for a short distance along the 
coast. The surface of this overflow, as well as much of the lake 
itself, is covered with a more or less dense tropical jungle, that 
sometimes takes fire, producing sufficient heat to melt the sur- 
face of the pitch into what is termed iron pitch. The pitch, both 
within and without the lake, is full of water, but occasionally a 
detached mass will dry out and undergo a sort of decomposi- 
tion, resulting in what Mr. Richardson calls chocolate pitch. 
Neither the material of the barrier reef, nor iron pitch, nor choc- 
olate pitch, has any commercial value, nor are they sent from 
the island by anyone engaged in shipping pitch. Moreover, iron 
and chocolate pitches are formed both within and without the 
lake, but are everywhere excluded as rubbish by those who dig 
the pitch. 

Now, when Mr. Richardson made his report, he submitted 
tables of analysis, one of lake and one of land pitch. For his 
lake specimens he took a number of samples from the surface of 
the lake, carefully excluding both iron and chocolate pitch. 
For his land specimens he included samples of commercial 
pitch taken outside the lake, samples from the cargo of the 
Teneriffe, chocolate pitch and iron pitch. No wonder he suc- 
ceeded in producing a striking contrast. The unfairness of 
this comparison can only be fully understood by visiting Trini- 
dad and learning that, if their weight in gold was offered for 
a cargo of these refuse chocolate and iron pitches, it is doubt- 
ful if enough of them could be secured on the island to make 
one, while the commercial pitch outside and inside the lake is 
estimated at several millions of tons. 

When Mr. Richardson made this report he was an officer of 
the United States Government. He is now the chief expert of 
the parties who control the Trinidad lake. He was succeeded 
in his office at Washington by Mr. A. W. Dow, of whom I shall 
have eccasion to speak further on. 

At the time the corner was made effective upon the pitch 
lake of Trinidad it was supposed that the Trinidad deposit con- 
tained about all of the material on the Western continent that 
was available for the construction of street pavements. Since 
then deposits of vast extent have been found at several points 
within the territory of the United States and Mexico. Com- 
petition no longer lies between so-called lake and land pitch, 
but between Trinidad pitch, Bermuda asphaltum, German, 
French and Sicilian rock asphalts, California asphaltums, Utah 
rock Indian Territory asphalts and 
bitumens, Kentucky rock, etc. Which of these is the best, no 
one knows. Against the most persistent and unfair competi- 
tion good streets have been laid with all of them, and it can be 
safely said that there have been no worse streets laid with any 
of them than some of the streets laid with Trinidad lake pitch. 
It is probable that under the varying conditions existing over 
the vast territory covered by the United States, that no ma- 
terial, no formula and no method of manipulation can be uni- 
formly adopted with equal and unvarying success. The surface 
that will answer the climatic demands of New Orleans must 
of necessity be a very different surface from that required in 
Boston or Buffalo. From the vantage ground of being first in 
the field, by persistent accretion on any and all occasions, by 
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arguments wholly sophistical and methods of comparison that 
will not stand a moment’s scientific investigation; in fact, that 
would be driven in derision from any learned society, the im- 
pression has been spread abroad, not only that so-called lake 
pitch is greatly superior to anything else upon the market for 
the construction of street asphalt pavements, but that city gov- 
ernments use any other material at their peril. 

In consequence of the promulgation of this fiction nearly 
all other requirements of a good asphalt-surfaced street are lost 
sight of, and many cities have been led to use only one article 
among several that may be as good or better, and to destroy 
competition in the laying of their surfaces by using specifica- 
tions with which compliance is well nigh impossible. What I 
am endeavoring to impress upon you is this truth, that every 
municipality whose officers embody in their specifications for 
asphalt streets in any form of language the requirement that 
“the asphalt used shall be equal to the best Trinidad asphaltum 
obtainable from the pitch lake in the island of Trinidad, un- 
mixed with coal tar or any of its products,” at once places itself 
in the hands of those who control the pitch lake of Trinidad, 
without a possibility of successful competition; for the reason 
that the qualities of the best asphaltum obtainable from the 
pitch lake in the island of Trinidad are a pure abstraction; they 
cannot be stated in language nor illustrated by experiment nor 
exhibited in a specimen which can be imitated. The crude 
pitch, as it is found in the lake or outside of it, is not used for 
street paving, but a product of its manufacture called refined 
pitch. The crude pitch varies to such an extent that pieces 
broken from a lump as big as one’s fist will not give identical 
results when analyzed by any process in use. It varies infinitely 
within certain limits. Then it is refined by several different 
methods, each of which produces results of its own. ‘The refined 
pitches look so near alike that experts cannot tell the difference 
between them; they are practically so near alike that no man 
can inspect a street and say which was used in its construction; 
and yet, when tested, they are not absolutely identical. 

For this reason if a controversy arose respecting the merits of 
two samples of lake pitch, the question as to which is the best 
would be settled as a matter of judgment and opinion, and not 
by demonstration. This being the case with different samples 
of Trinidad pitch, which is a substance sui generis, there being 
nothing like it anywhere else in the world, how can other bitu- 
mens be compared with it that do not resemble it in any re- 
spect, except as being forms of bitumen that do not need re- 
fining, that are more than 90 per cent. pure, while crude lake 
pitch is less than 40 per cent. pure; how, I say, can they be 
compared except by use—and use has demonstrated that good 
streets have been made of every material that I have men- 
tioned. 

I have, for the sake of simplifying this discussion, left out all 
consideration of the other ingredients of the street surface—the 
sand, the lime, the flux, the time of year when it is laid, the tem- 
peratures used, the proportion of bitumen in the mixture, etc., 
all of which are essential elements in the construction of a good 
street, because the practical operation of the specifications gen- 
erally in use has fixed attention upon the bitumen alone. Yet, 
all of these items enumerated are of equal importance with the 
source of the asphalt; some of them of much greater impor- 
tance, for without careful attention to them any asphalt will be 
ruined and a good street rendered an impossibility. 

I wish to illustrate what I have been saying by a practical 
illustration, and I select this illustration because the facts that 
I shall relate have been stated under oath. The city government 
of Peoria, Tll., concluded to improve Perry street, one of the 
finest residence streets in the city, by laying an asphalt-surfaced 
street. The commissioner of public works advertised for bids, 
and bids were received from A and B. The specifications called 
for the use of asphalt that shall be equal to the best asphaltum 
obtainable from the pitch lake in the island of Trinidad, etc. 
The bids were opened, A had bid $2.26, and B, $2.19 per square 
yard. Thereupon an agent of A went to Peoria and took the 
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commissioner of public works and the city engineer on a ride, 
after which the bids were rejected and bidders were asked to 
bid again. At the second bidding A bid $2.26, and B bid $1.85 
per square yard. All requirements as to bonds being complied 
with, B was awarded the contract. It was understood that B did 
not intend to use Trinidad Lake pitch; he was not required to 
use it. He went to work and set the curb, laid most of the con- 
crete in an unexceptionable manner, and had made a good be- 
ginning on the asphalt surface, when the commissioner of public 
works addressed a letter to the gentleman in charge of the work, 
in which he used the following language: “I have caused a 
thorough inspection and analysis to be made of specimens of 
portions of the asphaltum now at your factory in the city of 
Peoria, Ill., and the same falls far short of the requirements of 
the contract and specifications for the construction of the Perry 
street improvement which your company now have under way.” 
Without going into the details of this case I wish to show you 
in what manner the commissioner of public works for the city 
of Peoria proceeded to cause a thorough inspection and analysis 
to be made. var 

He went or sent to the storehouse of B, and had chopped from 
the surface of each of two barrels a piece of refined pitch. 1 
have since examined samples cut from these barrels, and found 
them to be of an average quality of refined Trinidad pitch. I 
have told you that the crude pitch may be refined by several 
different methods. While the differing results are sometimes 
perceptible on an analysis of the pitches, they are not in the 
finished street. The object of refining is to remove the water 
found in the crude pitch, together with mineral and organic 
impurities. If the pitch is refined by simply melting it, a num- 
ber of samples would have a general resemblance and would 
require a certain amount of oil or flux to soften them when 
used. If, as Mr. Richardson says in his reports is the custom 
of the Barber Company, a portion of the oil is added in refin- 
ing, the refined pitch will be quite different, and will require 
less oil or flux when used. If a quantity of the most desirable 
pitch to be found in the lake was divided into two portions, 
and one was refined without oil and the other with it, they could 
not fairly be compared by any method of comparison, as the 
oiled specimen would invariably appear to be the best. 

Now, the commissioner of public works sent the pieces that 
were chopped out of the tops of the barrels to the Engineer 
Commissioner of the District of Columbia, from whom Mr. 
Dow, who had succeeded Mr. Richardson as inspector of as- 
phalts and concretes, received them. Mr. Dow made what he 
called a preliminary examination, and condemned the Peoria 
samples as inferior. Did he make a thorough and complete 
inspection and analysis by methods generally in use among 
chemists for the analysis of asphaltums? Not at all. He whit- 
tled out two cubes, one of Peoria pitch and one of a standard 
sample of pitch, and putting them on a glass plate in an oven 
with a glass door, proceeded to note the temperature at which 
they first softened and then flowed down the plate. Did the 
Peoria sample stand this test? Of course not. The standard 
sample determined the whole matter. If the standard sample was 
oiled in refining, there was no unoiled pitch in the lake that 
would stand this test. Where did Mr. Dow get his standard 
sample? Did he get it from a disinterested party who pre- 
pared such samples for use from uniform materials, by a uniform 
process, yielding uniform results, well known and recognized 
by all parties concerned? Not at all. He said he got it from the 
Cranford Paving Company, who received it through a spout 
from the Barber Asphalt Company’s refinery. This refined 
pitch was oiled in the still according to Mr. Richardson, and I 
beg to remind you of what I have just said about oiling pitch 
in refining. The man who refined the pitch used on Perry 
street, at Peoria, said that it was not oiled. Of course it did not 
stand this test, which determines absolutely nothing respecting 
the fitness of a sample of pitch for paving purposes. 

Mr. Dow is a very refined and obliging gentleman. When 
we met at Peoria I persuaded him to promise to send me a 
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sample of standard lake pitch. In course of time I received it. 
He wrote me that it was not oiled, and that he saw it run out 
of the Barber Asphalt Company’s still into the box. The box 
was 5x4x3% inches. The pitch was 3 inches deep from top to 
bottom. I took a bit and bored down from the top to the bot- 
tom and carefully divided the chips as they came out into seven 
portions. There was so much oil in it that it had separated 
upon cooling, proving beyond any question that the pitch 
was oiled. I proceeded to analyze the chips by solvents. I found 
that I could not weigh two separate grammes that would ana- 
lyze alike. The petroleum ether soluble, which Mr. Richardson 
insists determines the value of a pitch, varied in the portions 
of chips which I examined from 39.397 per cent. to 46.821 per 
cent.—the highest being from the middle of the box. 

Now, I pray you, gentlemen, observe the force of what I am 
about to say. If Mr. Dow had used as his standard specimen 
a cube cut from the middle of the box of pitch that he sent me, 
and had compared with it other cubes cut from the bottom and 
top of the same box, by the same method that he described as 
the one he used for testing the so-called Peoria specimens, he 
would have condemned them both as unfit for street paving. Do 
you say that such a procedure is child’s play? I agree with you. 
Yet it was upon just such a basis of child’s play that the com- 
missioner of public works of the city of Peoria first ordered 
stopped the laying of the asphalt surface upon the nearly com- 
pleted concrete, then refused the contractors any estimate upon 
the curbing and concrete, which were both laid according to 
contract, and then upon the finished street, which, I believe, is 
generally considered the best asphalt-surfaced street in Peoria. 
It is on just such child’s play as I have described that the city 
of Peoria has refused to pay for this street, forcing the con- 
tractors to carry the cost of construction, amounting to $60,000, 
for several years, and to enforce their rights first in the District 
Court, then in the Court of Appeals and now before the Supreme 
Court of the State of Illinois. 

Another method of procedure by which a board of public 
works may defeat itself has been illustrated this summer in the 
city of Detroit, Mich. The board advertised for bids for a new 
surface for one of the principal streets. A, B and C bid. C 
was found to be the lowest, and was about to be accepted, when 
A made a second bid at about 50 per cent., I am told, of his first 
bid, and got the contract. The best part of the season had been 
wasted in the wrangle for the contract, and the chances are 
that the street will be finished after the weather will be unsuitable 
for such work. But, it is asked, didn’t they give it to the lowest 
bidder? I reply, not the lowest bidder in fair competition; for, 
gentlemen, in the long run, these streets will not be laid for less 
than cost, and, in the long run, such tactics as have been al- 
lowed at Detroit will destroy competition and permit A to fur- 
nish such asphalt-surfaced streets at such prices as he sees fit. 

I have thus far presented the negative side of the question, 
and out of a number that I might have cited I have shown you 
three methods of procedure through which city givernments can- 
not obtain good asphalt-surfaced streets. I will now offer for 
your considerations some suggestions concerning an opposite 
procedure. 

I have enumerated about a dozen different varieties of bitu- 
minous minerals from which good asphalt-surfaced streets have 
been constructed. I am not sure that they have all been used in 
any one place. It is not probable, nay, hardly possible that any 
one of them can be used all over the United States from Min- 
neapolis to New Orleans and San Diego with equal success. 
When I was in New Orleans in 1893 they were removing the 
Trinidad pitch from St. Charles street, and putting gravel in 
its place. A gentleman who resided upon the street told me 
that one day a loaded team had stopped in front of his house, 
and the wheels had sunk in the soft asphalt, and they had to 
use jack screws before it could again be started. A few years 
ago an attempt was made to lay an asphalt street in Minneapo- 
lis in December. It was a complete failure. Why, gentlemen? 
I have seen in Minneapolis in December the thermometer 40° 
below zero, and snowing with a gale of wind. There are all 
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sorts of reason that really determine the fitness of an asphaltum 
or an asphalt mixture for use in a given locality. Some of these 
reasons belong to chemistry and technology, and some of them 
are commercial. No one has yet proved by demonstration that 
sut of the dozen varieties that I have mentioned, other things 
being equal, one of them is better than the other shown; yet, 
I have not the slightest doubt that, judged on their qualities 
for use in street surfaces alone, that one half of them are better 
than the other halt. If cities want good asphalt-surfaced streets, 
each city should encourage the widest competition possible. 
It is of no consequence to those who pay for and use asphalt- 
surfaced streets here in this city of Columbus whether the con- 
tractors get their bitumen in Utah, California, the Indian Ter- 
ritory, Kentucky or Trinidad, or whether it is in one form or 
another in its crude state, or whether it is called by one name or 
another, so long as they have a good, durable street for the 
least money. 

The first and proper thing for the cities themselves to do is 
to employ a competent technologist to determine by suitable 
investigations and tests which and how many of the bituminous 
minerals on the market that have made good streets in other 
places can be safely used under the climatic and other condi- 
tions controlling the particular city under consideration. I do 
not intend by this advice that a young and inexperienced person, 
just out of college, should be consulted, simply because his ser- 
vices can be had cheaply, nor that the city engineer shall fit up a 
laboratory and hire such a person to run it. Engineers are very 
seldom chemists. While chemists make analyses, the value of 
chemical investigations lies in the collation and interpretation of 
the results of analysis and the application of scientific principles 
to the solution of technological problems and the correction of 
errors and mistakes. 

The money that the city of Peoria is spending to avoid paying 
for the best street that it has got would pay a competent chemist 
for several years of research upon these problems, 

The members of city governments have no adequate idea of 
the extent and importance of these problems. Bituminous min- 
erals, such as are used in street paving, are among the most 
complex minerals in the world. Some of them consist of mix- 
tures of bitumen with other mineral and organic matters. The 
separation of these complex mixtures in such a manner that the 
desirable and undesirable ingredients may be estimated at their 
proper value is the task of the chemist. The task is one re- 
quiring professional skill and experience and a great deal of 
time. There has been no thorough and exhaustive analysis of 
any bitumen used in street paving yet made, so far as I am in- 
formed. Yet I am repeatedly receiving specimens of bitu- 
minous minerals of the size of a hen’s egg, with a request that 
I make a thorough and complete analysis and report, giving 
my opinion as an expert of the adaptability of the material for 
street paving. When I tell those who send them that I want a 
barrel of material, several months’ time, and a corresponding 
compensation, they reply as if they thought me wholly unrea- 
sonable. I have not yet gained a very clear idea of the precise 
amount of information that these gentlemen think necessary for 
a basis for an expert opinion. No doubt much misapprehension 
exists from an acceptance of the prevalent idea that a very gen- 
eral identity exists in bitumens, and that the determination of 
the total amount of bitumen in a bituminous mineral constitutes 
an analysis. Such an idea is a great mistake. A very important 
element in nearly all bitumens is the sulphur present, and not 
only the amount of sulphur present should be determined, but 
the manner of its combination. The sulphur is not only im- 
portant in itself, but it is a very important consideration in the 
manipulation of the bitumen. 

A while ago the director of the Rensselaer Polytechnic Insti- 
tute, at Troy, N. Y., sent me such specimens in a cigar box, with 
such a request, and said he would like to have a comparison of 
his material made with Trinidad pitch and Alcatraz asphalt. 
He seemed to think I had a perfect right to use results that 
other clients had paid me for, for his benefit. Of course, if he 
chose, he had a right to have Trinidad pitch and Alcatraz as- 
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phalt examined, and a comparison made with his own material. 
When I told him that I would do the work if he wanted it done, 
but that it would take several months’ time to complete it and 
cost a considerable sum of money he was dissatisfied, and, as I 
think, wholly without reason. 

There are no two bituminous minerals that are obtained from 
widely separated localities that contain the same kind of bitu- 
men. In using them for street paving these differences are some- 
times of great importance, and at other times of less conse- 
quence. A bitumen wholly unfit for one locality may be ad- 
mirably adapted to another. The fact that Pacific Coast bitu- 
mens have made good streets in Los Angeles and San Fran- 
cisco is of itself no proof that they can be used in New York 
or Minneapolis. Nor is the fact that an asphalt will make a 
good street in New Orleans any proof that it will make one 
equally good in Chicago. As I have said before, each city 
should investigate and determine these problems for itself, and 
then allow the widest competition possible under the same chem- 
ist as an inspector; not only of the laying of the street sur- 
faces, but of all the materials that go into those surfaces; not 
only of the materials that contractors propose to use, but of the 
material that they do put in, and not only the quality but the 
quantity of material that goes in. 

The careful consideration of all these questions, the inclusion 
of all of them in specifications, and the faithful fulfillment of all 
the terms of contract are the vital elements involved in every 
proposition relating to asphalt-surfaced streets. The kind of 
bitumen and the locality from which it is brought are in them- 
selves wholly insignificant matters, the sole end in view being 
to secure the handsomest street for the greatest number of years 
for the least outlay. 

In conclusion, therefore, I would again remind you, that, in 
order that cities may secure good asphalt streets for the least 
outlay, each city should employ a skilled technologist to 
ascertain what bituminous minerals are best suited to the con- 
struction of asphalt streets within its borders; that this list 
should be made to include the largest number possible; that 
bids should be received from any responsible bidder who would 
agree to use any of the bitumens named; that local bidders 
should be preferred to those at a distance; that unless col- 
lusion was evident the job should be let to the lowest bidder 
at the first bidding; that the amount of the bids should never 
be made public until after the contract is let; that a skilled in- 
spector should be employed permanently by each city, who 
should rigidly enforce all of the terms of the contract respect- 
ing every ingredient that may be used, not only with reference 
to the quality but to the quantity of those ingredients; finally, 
that the criticism of one contractor respecting the materials or 
workmanship of a competitor should never be allowed a place 
in the judgments of city officials respecting these questions. 

All of which is respectfully submitted, with thanks for your 
kind attention. 





—Good brick paving, well laid, is good enough for 
Meadville, and councils should not add to the burdens 
which property owners have voluntarily taken upon 
themselves by ordering pavements which are needlessly 
expensive. Block asphalt has been fairly satisfactory for 
the few years it has been down on the very wide streets 
in the residence portions of Washington, but it is not 
enough better than brick to warrant any inerease in the 
cost, and it is an open question yet if it is as good as 
brick. Get good brick and have them well laid—that’s 
all we need ask or can afford to pay for in Meadville.— 
Meadville, Pa., Journal. 


—The Boston Board of Health, in their annual report, 
say that the present method of dumping garbage at Fort 
Hill wharf is a source of increasing nuisance and well- 
founded complaints, and needs immediate attention. The 
board recommend that at least one crematory be insti- 
tuted at Fort Hill wharf at once. 
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THE FILTRATION OF WATER.* 


BY EDMUND B. WESTON, CONSULTING ENGINEER, PROVI- 
DENCE, R. I. 

The value of filtration for the purification of water has long 
been recognized by scientists. Among the facts that can be 
mentioned in favor of the filtration of questionable water sup- 
plies are the following: The removal of turbidity; the removal 
of taste and odor; the prevention of typhoid fever, cholera, 
diarrhoea and dysentery. Statistics show conclusively that in 
communities where efficient filters are used for the purification 
of water supplies that the yearly death rate has been largely re- 
duced since the introduction of filtration. 

It is the intention of the writer to discuss and describe in this 
paper the purification of water by sand filtration and by mechani- 
cal filtration aided by the application of chemicals. This latter 
combination will be hereafter mentioned in this paper as the 
American system of filtration. 

The ideas and opinions of the writer which are presented, 
are based upon a long study of different methods of filtration; 
upon personal examinations of existing filter plants in the 
United States and Europe; upon personal experience gained 
by designing filter plants, and upon knowledge derived from the 
results of a series of experiments with sand filters and filters rep- 
resenting the American system of filtration, that were conducted 
under the personal direction of the writer at Providence, R.L., 
from February, 1893, to February, 1894. 

Water can be satisfactorily purified by sand filtration or by 
the American system of filtration, and either of these methods of 
filtration can be depended upon, if they are well managed, to 
remove, on the average, from 97 to 99 per cent. of the ordinary 
bacteria contained in water, and very nearly 100 per cent. of 
the typhoid fever germs, if there should be any present in the 
water that is being filtered, provided that filters are employed 
that are constructed in a first-class manner, and in accordance 
with the latest knowledge that has been derived from experi- 
mental experience. 

SAND FILTRATION. 

An ordinary sand filter may be briefly described as a tight 
reservoir, properly underdrained, and containing a bed of 5 or 
6 feet deep of stratified filtering material of increasing degrees 
ot fineness, commencing at the bottom with broken stone or 
coarse gravel, and ending at the top with a layer of 2 or 3 feet of 
fine sand. The unfiltered water is run on to the top of the 
filter bed, and is generally maintained at a depth of about 4 feet 
above the same. The purification of the water takes place dur- 
ing its passage down through the filter bed to the underdrains. 

The rate of filtration through the English filters averages about 
2,000,000 gallons per acre per twenty-four hours, the Lawrence 
city filter was designed to filter at an average rate of 2,000,000 
gallons per acre per twenty-four hours, and the filters recently 
constructed at Hamburg, Germany, filter at an average rate of 
about 1,700,000 gallons per acre per twenty-four hours. In Ger- 
many, by direction of the Imperial Board of Health, the maxi- 
mum rate of filtration has been fixed at 4 inches per hour, which 
is equivalent to about 2,600,000 gallons per acre per twenty-four 
hours. 

A filter bed, after it has been in operation during a more or 
less length of time, becomes clogged, on account of a slimy 
layer that gradually accumulates upon the top of the filter bed, 
which consists of a jelly-like substance of bacterial formation, 
and the matter formerly in suspension in the water. When the 
resistance due to the clogging of the filter bed gets to be too 
great to allow the passage of the water through it at the desired 
rate, it is necessary to scrape the top of the filter bed. This is 
done, after the water has been drawn off, with sharp shovels or 
hoes, and about one-half of an inch of the top of a filter bed is 
removed each time that it is scraped. This surface layer, before 
it causes too much resistance to allow the passage of the water 


_* Paper read at Columbus Convention of the League of American Munici- 
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through the filter bed at the desired rate, is decidedly beneficial, 
as it acts as a very fine strainer. 

The quantity of water filtered per acre between the times that 
a filter bed is scraped, depends upon the condition of the water 
being filtered. In a number of German filter beds the average 
quantity filtered per acre between scrapings has not been far 
from 50,000,000 gallons. In the English filter beds the number 
of gallons filtered between scrapings is much greater, on account 
of the large sizes of the sedimentation basins through which the 
water passes before it reaches the filter beds. It has averaged as 
high as 88,000,000 per acre. 

It may be assumed that the period which elapses between the 
times that the majority of filter beds are scraped ranges from 
one to six weeks; varying according to the rate of filtration, the 
size of the sedimentation basins, if they are used, and, as- stated 
above, upon the condition of the water being filtered. 

In good practice, the sand removed from a filter bed by scrap- 
ings is replaced about once a year with new sand, or with the 
sand that has been removed, after it has been thoroughly 
washed. 

At various places in Europe the filtered water is wasted for a 
time, immediately aiter a filter bed has been scraped. It ap- 
pears to be the rule at Berlin, Germany, and of a number of the 
London water companies, and in accordance with the best Ger- 
man authority, to allow the water to stand in a newly scraped 
filter for about twenty-four hours before filtration is com- 
menced, in order that a thin layer of deposit may be formed upon 
the filter bed. At Altona, Germany, the water is generally al- 
lowed to stand from ten to twelve hours in a newly scraped 
filter, previous to its being put in operation, and if a filter has 
had new sand placed in it the filtered water is allowed to waste 
for several days befor® being considered suitable for use. The 
Lawrence City filter doves not appear to be disadvantageously af- 
fected by being scraped. This filter, however, is generally 
worked intermittently; that is, after a certain length of time the 
application of the water is discontinued, and the filter bed al- 
lowed to drain and get thoroughly erated before water is again 
applied. 

European experience, as well as that with the Lawrence City 
filter, shows, on account of the difficulty in scraping a filter bed 
when it is covered with thick ice, that it is advisable to cover or 
roof over a filter, if, at the place where the filter is located the 
mean temperature of the coldest month of the year is below the 
freezing point. 

The percentage of water bacteria removed (that is, the per- 
centage showing how much less the number of bacteria was in 
the filtered water than it was in the unfiltered water) by the 
Lawrence City filter and the best European nilters, averages, 
for the entire year, between 97 and 99 per cent. The reports 
of the Massachusetts State Board of Health for the years 1893, 
1894 and 1895, give the average percentage of water bacteria 
removed by the Lawrence City filter as 97.58 per cent., 98.46 per 
cent., and 98.22 per cent. The percentage of bacteria removed 
by some of the experimental filters used at the experiment sta- 
tion of the State Board of Health of Massachusetts has averaged, 
“for months at a time,” between 99 and 100 per cent. The 
percentage of bacillus prodigiosus removed by these experi- 
mental filters has been very nearly 100 per cent. The life his- 
tory of the bacillus prodigiosus is similar to that of the bacillus 
typhi abdominalis, and it was added to the water before it was 
filtered, in order to ascertain the efficiency of the filters in re- 
gard to the removal of typhoid fever germs. 

Experimental filters at the experiment station of the Massa- 
chusetts State Board of Health during the year 1894, removed 
43 per cent. of color and 55 per cent. of albuminoid ammonia, 
from the applied water. 

The Lawrence City filter that has been mentioned in the pre- 
ceding pages, which the writer considers the representative sand 
filter of the United States, has an area of filter bed of 2% acres, 
and has been in operation about four years. The construction of 
the filter was based upon the results of a long series of valuable 
and elaborate experiments that were conducted at the experi- 
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ment station of the Massachusetts State Board of Health. 
About two years ago the designer of the filter recommended that 
it be roofed over, owing to the difficulty experienced in scraping 
the filter bed in winter on account of the thick ice forming over 
it, thereby reducing its efficiency as well as increasing the ex- 
pense of maintenance. 

COST OF SAND FILTRATION. 

The following estimates were prepared by the writer, and rep- 
resent first-class design and construction. They were based 
upon an average rate of filtration of 2,000,000 gallons per acre 
per twenty-four hours, and a maximum rate of 2,500,000 gallons: 


Filter Beds Covered with Masonry Vaulting— 


a ee eC er a $70,000.00 
Cost of construction per 1,000,000 gallons capacity per twenty- 
OE ID hoes Sos co chase hace es acca dueeswere nies esmcenien 35,000.00 
Total cost of filtering 1,000,000 gallons, including expense of 
operating, interest, deterioration, €tC. .....ccccsiccssccccecs 7.57 
Filter Beds Covered with a Wooden Roof— 
SORE ETE AE EP EE since sbi wikcs sanuiectisevcasessesivacs $43,813.00 
Cost of construction per 1,000,000 gallons capacity per twenty- 
CONE = ods vs a tire a pioaie ca wiealhcnowewen baa b Pr cean artes csereeds 21,906.00 
Total cost of filtering 1,000,000 gallons, as above...........+4. 6.85 
Filter Beds Not Covered— 
Cost pet Pere. OF TCR OE: os inks iotiewrcvewes Meviwetackncs $38,829.00 
Cost of construction per 1,000,000 gallons capacity per twenty- 
WE Hs aca ou nccccwa'ase ceva dudesnce hones caceesebessipecede 19,415.00 
Total cost of filtering 1,000,000 gallons, as above ............. 6.48 
Filter Reds Not Covered— 
CRE EE AMRER OR NE WOE oie aipksis ice ap esaseecescasigecv ences $31,063.00 
Cost of construction per 1,000,000 gallons capacity per twenty- 
PO ES Saccc wes pcconsaeeacrekiccener ede ARETE s Coe ame nN CEL es 15,532.00 
Total cost of filtering 1,000,000 gallons, as above ............. 5.09 


The first three estimates are intended for filter plants that 
could be located where the mean temperature of the coldest 
month of the year is below the freezing point. The third esti- 
mate takes into consideration a reserve area to compensate for 
ice forming over the filter beds. The fourth and last estimate 
is intended for a filter plant that could be located where the mean 
temperature of the coldest month of the year is above the freez- 
ing point. None of the estimates include the cost of sedimenta- 
tion basins. 

THE AMERICAN SYSTEM OF FILTRATION. 

A filter of the best type of.the American system of filtration 
can be roughly described as a tight, upright cylinder of wood or 
steel, having a bottom but open at the top, containing a bed 
3 or 4 feet deep of finely crushed quartz or fine sand, which is 
placed over finely perforated disks that are located at the bot- 
tom of the cylinder and attached to collecting pipes. These 
perforated disks allow the water to pass through them during 
the different operations of working the filter; downward while 
filtering, and upward during the process of washing the filter 
bed. They prevent the sand or quartz, or any foreign substance, 
from entering the collecting pipes and passing off with the fil- 
tered water. The cylinder has also an inlet pipe, an outlet pipe 
connected to the collecting pipes, wash and waste pipes, and an 
adjustable mechanical rake or agitator for stirring up the filter 
bed when it is being washed. 

The filtered water flows on to the top of the filter bed and 
thence down through it and the perforated disks, to the collect- 
ing pipes. The chemicals are systematically added to the unfil- 
tered water, by a small pump, before it enters the filter. 

The rate of filtration of the American system of filtration is 
very high in comparison with the rate of filtration of sand filters. 
Consequently, a filter bed of the American system of filtration 
has, on account of getting clogged, to be washed much more 
frequently than sand filter beds are scraped. A filter bed can be 
thoroughly washed, however, in about ten minutes. The length 
of a run of a filter, or the length of the period which elapses 
between the times that a filter bed is washed, is dependent upon 
the condition of the water that is being filtered. During the 
Providence experiments it averaged about seventeen hours. 

Too much time would be required to discuss in detail, all of the 
chemicals that have been the most frequently used in the puri- 
fication of water, and, as within the writer’s experience, the use 
of sulphate of alumina has given the best results, it will be the 
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only chemical which will be discussed hereafter in this paper 
in connection with the American system of filtration. The sul- 
phate of alumina is applied to the water, in the best practice, in 
the form of a coagulant. The coagulant used during the Provi- 
dence experiments was composed of one part of sulphate of 
alumina dissolved in seven parts of water. 

The clogging of the filter bed is due to the gradual accumula- 
tion upon its top of a layer consisting of aluminic hydrate and 
matter formerly in suspension in the water. To this layer the 
efficiency of the filtration is largely due, as it acts during filtra- 
tion as a very fine strainer, and in a manner similar to that of 
the slimy layer that has been mentioned as forming upon the 
top of a sand filter bed. When the resistance, due to the clog- 
ging, gets to be too great to allow the passage of the water 
through the filter at the desired rate, it is necessary to wash the 
filter bed. 

The theory of the American system of filtration when sul- 
phate of alumina has been added to the applied water, may be 
described as follows: The alumina causes an artificial precipita- 
tion. A portion of the alumina is decomposed, forming sul- 
phates of other bases and a flocculent precipitate of aluminic hy- 
drate. A portion of it also combines directly with the organic 
matter present in the water, coagulating the same and thus help- 
ing to increase the precipitation. The degree of color of the water 
is also largely reduced by the uniting of the precipitated aluminic 
hydrate with the coloring matter in the water. A sufficient 
quantity of the precipitate having been deposited upon the top 
of the filter bed, it is ready for service. 

The manner in which a filter is operated is as follows: At 
the end of a run, or immediately before starting the filter, the 
filter bed is thoroughly washed by forcing up through the per- 
forated disks and filter bed a reverse flow of water under pres- 
sure, the mechanical rake or agitator being operated at the same 
time, which adds materially to the efficient cleansing of the filter 
bed. The water is forced up through the bed and the agitator 
kept in motion until the water flowing from the overflow drain- 
pipe it as clear as it was before it was used for washing the filter 
bed. The necessary valves are then operated and the unfiltered 
water, to which the sulphate of alumina is being added, is turned 
on to the filter. 

During the Providence experiments a very satisfactory rate of 
filtration was found to be 128,000,000 gallons per acre per 
twenty-four hours. At this rate a filter 12 feet in diameter 
would have a capacity of about 332,000 gallons per twenty-four 
hours, and a filter 21 feet in diameter, about 1,000,000 gallons per 
twenty-four hours. 

The principal features of a first-class filter plant, having a 
capacity of 20,000,000 gallons per twenty-four hours, can be 
roughly outlined as follows: A filter house, 250 feet long and 64 
feet wide, containing a flume about 8 feet wide running length- 
wise through its centre, for receiving and taking away the filtered 
water ; twenty filters, each of 1,000,000 gallons capacity, ten of 
which are located on each side of the flume; the supply and wash 
pipes for bringing the water to the filters; the drain pipes for 
removing the dirty water during the process of washing the 
filters; the steam pipes for sterilizing the filter beds and heating 
the building, and all other necessary pipes and appurtenances. 
An engine and boiler house 60 feet squaré, containing the boilers 
for supplying the steam; a pump for washing the filters; an en- 
gine for driving the shafts in the filter house, which work by the 
aid of belting the mechanical rakes in the filters when they are 
being washed; an automatic chemical pump for adding the sul- 
phate of alumina coagulent to the water being supplied to the 
filters; the tanks for mixing and holding the coagulent; the air- 
pump for aiding in the mixing of the coagulent: and the electric- 
lighting and signaling apparatus; and a shed or small building 
for storing coal and sulphate of alumina in bulk. 

The most efficient filter plants that have recently been con- 
structed make use of sedimentation tanks, as adjuncts to the 
filters, through which the water passes before it enters the filters. 
These tanks are sometimes built independent of the filters, and 
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sometimes they are located directly under the filters, the lower 
part of the cylindrical shell containing the filter bed being ar- 
ranged and utilized for the purpose. When sedimentation tanks 
are used, the sulphate of alumina coagulant is added to the water 
as it flows into the tanks. 

It was demonstrated during the Providence experiments that 
if any of the alumina found its way through the filter while the 
proper quantity was being added to the unfiltered water, 
it was such a minute quantity that it could not be determined 
by the chemical analyses that were made, as the amount that 
was found in the filtered water was less than the amount found 
in the unfiltered water (one of the constituents of the unfiltered 
water being alumina, before the sulphate of alumina was added 
to it). Many chemical analyses have been made in different 
places where filter plants are in operation, in order to ascertain 
if any of the applied alumina or alum that was being used passed 
through the filters, and almost invariably the same result is re- 
ported; namely, that none of the applied alumina or alum was 
found in the filtered water. 

Objections are sometimes raised against the American sys- 
tem of filtration, to the effect that it requires a great deal of 
care and attention. There are but few things which bring about 
successful results that do not require more or less care and at- 
tention. The principal details which have to be attended to 
during the operation of a large filter plant are: The mixing of 
the coagulant; seeing that the proper quantity of coagulant is 
being added tg the unfiltered water, which is easily done by ad- 
justing the automatic chemical pump to the required rate; the 
operating and care of the engine, pumps, boilers, and mechanism 
used for working the mechanical rakes during the washing of 
the filters; the opening and closing of the necessary valves which 
are made use of in washing the filters; the regulation of the 
quantity of water being supplied to the filters; and, about once 
in six months (dependent upon the character of the water), the 
sterilizing of the filter beds, which is generally done by cov- 
ering them with water, to which should be added a_ small 
quantity of soda ash, and then boiling the water by forcing 
steam into it from the boilers. 

It is the opinion of the writer, that it does not require any 
more responsibility and attention, and possibly not as much, 
in running a large first-class filter plant, than it does to run an 
average plant of high-grade pumping engines of the same ca- 
pacity. 

It was found during the Providence experiments that, by the 
American system of filtration, there could be removed from 
the unfiltered water 98.6 per cent. of the water bacteria; 99.97 of 
the bacillus prodigiosus, that was added to the unfiltered water 
in order to ascertain the efficiency of filtration in regard to 
disease germs; 70 per cent. of the albuminoid ammonia; and 
about 72 per cent. of the color. 

The writer received a short time ago trustworthy information 
in regard to the bacterial efficiency of two large filter plants 
that have recently been built; one of them is of 6,000,000 gallons 
capacity, and the other of 3,000,000. The results derived from 
eight samples of the unfiltered and filtered water that were col- 
lected on eight different days from the former plant showed an 
average removal of water bacteria of 97.2 per cent.: and the re- 
sults obtained from samples of the unfiltered and filtered water 
that were collected daily for three months from the latter plant 
showed an average removal of water bacteria of 97.9 per cent. 
(the results of the last two months averaging 98.0 per cent). 

COST OF THE AMERICAN SYSTEM OF FILTRATION. 

This estimate was prepared by the writer and includes the cost 
of sedimentation tanks. It represents first-class design and 
construction, and was based upon an average rate of filtration 
of 128,000,000 gallons per acre per twenty-four hours: 


Cost of construction per 1,000,000 gallons capacity per twenty-° 

WO ONG Fan ding a Gh vckacgekesuécusgendcadiess odbetderalae $13,500.00 
Total cost of filtering 1,000,000 gallons, including the expense 

of operating, cost of sulphate of alumina at the rate of one 

grain per gallon at $1.75 per 100 pounds, interest, deteriora- 

CHO OOD. cc cn cence decwaseences Jeddhudnddaseamaiderdensssiiens 6.41 
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The above estimate is intended for a filter plant that could be 
located anywhere without regard to the mean temperature of the 
coldest month of the year. For a climate where the mean tem- 
perature of the coldest month of the year is above the freezing 
point the cost would be somewhat less. The writer considered 
one grain of sulphate of alumina per gallon in the estimate, as it 
may be considered as a fair general average of the quantity that 
would be required for a large number of differently constituted 
some waters require less and some more; six-tenths of 


a grain per gallon was the average amount applied during the 


waters; 


Providence experiments. 
Several large and efficient filter plants that have been con- 


structed within the last 
struc 
four hours. 
into account these figures instead of the $13 
would be $5.73. 


two years did not exceed a cost of con- 
tion of $10,000 per 1,000,000 gallons capacity per twenty- 
The total cost of filtering 1,000,000 gallons, taking 


500 as given aboye, 


CONCLUSION. 
It will be seen by comparing the estimates of cost which are 
cost of construction per 1,000,000 


that +¢ 


iven in this paper, that the 
othees capacity per + teentetoer hours of an American system 
of filtration plant, as well as the cost of filtering 1,000,000 gal- 
lons, is less than that of a sand filtration plant. 

A comparison of the third estimate of the cost of a sand filtra- 
tion plant (which is the lowest of the first three estimates, and, 
therefore, may be considered conservative) with the estimate of 
the cost of an American system of filtration plant; namely, 
$19,415 and $6.48 for the former; and $13,500 and $6.41 for the 
latter—shows that the cost of construction per 1,000,000 gallons 
capacity per twenty-four hours of a sand filtration plant is about 
44 per cent. more than that of an American system of filtration 
plant, and the cost of filtering 1,000,000 gallons about I per cent. 
more. 

Experience has shown that the percentage of color removed 
is much larger by the American system of filtration than by sand 
filtration. 

The moval of albuminoid ammonia has been 
shown to be larger by the American system of filtration than by 


percentage of re 


sand filtration. 

The percentage of removal of the applied bacillus prodigious, 
which represents typhoid fever germs, 
perimental filters to be about the 


1 
seen by ie 


has been shown by ex- 
same for both systems. 

As can be given in the paper, the av- 
erage percentage of removal of water bacteria of the Lawrence 
City filter during three years, and that of an American system 


tion plant during two 


percentage, 





of months, 


l is practically the same. 
The writer is of the aides however, that it is quite possible to 
build sand filters in this country which would be as efficient 
as the best European sand filters, and, although it may be quite 
as possible that American system of filtration plants can be built 
which would be equally as efficient, the experience in regard to 
building and operating first-class plants of the latter system 
sufficient length of time to enable 
the writer to express a positive opinion in this respect. He 
will, therefore, assume that the best European experience tends 
to show that a sand filter is 114 per cent. more efficient in the 
removal of water bacteria than the American system of filtra- 
tion. If this assumption is correct, does the extra cost of a sand 
filtration plant compensate for its 1%4 per cent. increase of effi- 
ciency in the removal of water bacteria? The writer is of the 
in some cases it might; put in many 


covered a 


1 c ar + 
nas not yet 


opinion that, possibly, 
cases that it would not. 
For instance; a sand filter plant having a capacity of 10,- 
000,000 gallons per twenty-four hours, considering, as given 
above, an increase in the cost of construction of about 44 per 
cent., and an increase in the expense of operating, etc., of about 
I per cent., would cost $59,000 more than an American system 
of filtration plant of the same capacity, and the expense of op- 
erating per annum, etc., would be about $256 more. It should 
be remembered, as has previously been stated, that the figures 
of the cost of construction that have been considered in this 


comparison, include the cost of sedimentation basins for the 
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American system of filtration plant, but that they do not for the 
sand filtration plant. 

The statement has sometimes been made in regard to the 
American system of filtration that “the use of alum is injurious to 
health.” The writer has already discussed this objection quite 
fully, and it is hardly necessary for him to state that, in his 
opinion, there need not be any apprehension felt in regard to 
the use of alum or sulphate of alumina, if they are applied in a 
manner which conforms to the latest experimental knowledge and 
practical experience. 

In closing, the writer wishes particularly to emphasize the 
fact, that the opinions which he has expressed in this paper in 
regard to the comparative efficiency of American system of fil- 
tration plants which are in actual service, have been based upon 
the operation of first-class plants that have been built in ac- 
cordance with the most advanced knowledge (derived from 
late experimental research) that there is upon the subject. The 
writer also wishes to state that his opinions, as above men- 
tioned, do not in any manner refer to the general run of “mechan- 
ical filters” which are in use in the United States or elsewhere. 





THE DISPOSAL OF MUNICIPAL WASTE.* 
BY W. F. MORSE, NEW YORK CITY. 

This is a subject of such magnitude that an examination in 
the detail of the various systems and appliances in use would re- 
quire considerable time by the speaker, and a vast patience on 
the part of the auditors. It is not the present purpose to go 
minutely into details, but rather to sketch in outline the several 
methods and apparatus, and try to formulate, for practical 
guidance, the results that have been reached. 

Under the term “garbage” is usually included every kind of 
But for our purpose a more accurate classi- 
All waste may bedivided into twoclasses: Or- 
meaning that which will, by decay and putrefaction, cause 
offense and may become dangerous; 


fication is necessary. 
ganic, 
and Inorganic, substances 
which do not decay, but by accumulation become troublesome. 
Organic waste, or garbage, as herein used, means the vegetable 
and animal offal from dwellings, hotels, markets, etc., but does 
not include the contents of cesspools and privy vaults. Inorganic 
waste, or dry refuse, is held to be paper, straw, rags, leather, 
wood, rubbish, glass, iron and every kind of worthless dry mat- 
ter excepting ashes. 

Garbage, as it comes from houses, contains from 60 to 80 per 
cent. of water held in suspension, 3 per cent. of grease, 5 to 7 
per cent. of rubbish, glass, crockery, cans, rags, etc., and 20 per 
cent. of dry animal and vegetable matters. It should be collected 
from covered iron garbage cans at the household, and placed 
in steel watertight cars, with an iron or canvas cover, drawn 
by one horse and attended by one man. The cubic capacity of 
such a cart is 45 feet, and the weight of this load about 2,500 
pounds. For long hauls it is more economical to use a large 
wagon with two horses. The garbage must be gathered quickly, 
covered from sight and smell in transit, and the carts be kept 
clean. The separation of garbage from other matters must be 
made by the householder. When mixed with ashes and rubbish 
no satisfactory screening or sifting can be done; it is useless for 
reduction, is burned with difficulty, and if used for filling ground 
makes trouble in future. 

We are warranted in assuming that the old ways of waste dis- 
posal are to be abandoned. Public sentiment, educated and stim- 
ulated by years of remonstrance and protests on the part of sani- 
tarians and health officials, demands reform. Garbage is no 
longer to be heaped upon the boundaries of communities, 
is not to be thrown into streams and lakes to pollute the water 
supply, will not hereafter be cast into the water harbors to ob- 
struct navigation and defile adjoining shores, shall not be fed to 
domestic animals to produce swill milk and trichinous pork, 





* Paper rene at Coluastes Convention of the League of American Munici- 
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but under new order and conditions will be turned to useful 
purposes. 

There are two general systems of improved garbage disposal 
in this country. These are: 

Reduction, or utilization, which manipulates the waste and re- 
covers a certain proportion of merchantable products; and 

Cremation, or absolute destruction by intense heat. 

All the reduction methods proceed upon the general plan of 
steaming in digesters, or cooking tanks, as the first process; 
the variations in the several processes arising from the differ- 
ent methods of extracting the grease and treating the tankage, 
or residuum. One company uses steam only, and by heavy 
pressure drives off the water and grease that are afterward sep- 
arated, drying and grinding the remainder. Another employs 
naphtha as the agent for securing the fats, afterward separat- 
ing the grease and naphtha by distillation. Still another com- 
pany adds sulphuric acid at some stage of the work, and re- 
covers a part of this afterwards. 

A ton of garbage treated by reduction is reported by good 
authority to contain these items of theoretical value, at the best 
market quotations: 


Grease, 40 lbs. at 3c. api aye araceaadsbhpemaw a esas ksaeas ae 

MON, TB TOR, GEOG inc cai ccvcecidivecss 1.04 

Bheaoen. ol . Phosphoric Acid, 13 lbs. at 1c............ 13 
¢ a y ¢ 

panna ( Potaeh, 3 ibe. a6 BhCicicccccccccs. he eka) Sa 

iii i SUD CB oko ook las heed dai caeetedasbescere ds $2.47 


The actual money value of this product varies with the units 
of plant food that are present, as shown by sample analysis, 
and the market quotations and supply of low-grade fertilizers. 
The success or failure of each company or process depends upon 
the economy of their operation, and their ability to recover the 
largest amounts of grease. Just at this point comes the cities’ 
interest in this work, and in pursuit of reliable information the 
various conflicting claims and statements put forth by rival pro- 
cesses, when compared, seem to be irreconcilable. 

Reduction plants have been established in seventeen cities 
in the past eight years. Of eight plants built by one company 
four are now operating. Of three plants by another company 
only one survives. Another process tried in two large cities was 
abandoned in each after a year’s work. Of the ten cities now us- 
ing reduction processes, five are working upon the same plans 
and five others are still in the experimental stages, operating 
four different and separate processes. Each of the abandoned 
plants was paid a bonus of from 50 to 75 cents per ton for treat- 
ing the garbage, and each found it impossible to do a profitable 
business. 

The secretary of one company, in a recent publication, said: 
“The factories of this and other companies erected and operated 
for the destruction of garbage, that is to say, refuse animal and 
vegetable matter, cannot be and will not be a financial success 
unless a large bonus is paid by the city to help along the work. 
Revenue from the sale of products will not pay expenses.” 

This statement is directly opposite from the claims put forward 
by the promoters of rival companies to the effect that they 
can, if necessary, reduce garbage at a profit without a bonus 
from the city. But these are statements, merely, and not proven 
by the exhibit of figures. It remains to be demonstrated which 
is correct. The usefulness of reduction systems seems to be 
limited to the Northern cities. In the warmer climates of the 
Southern cities the difficulties attending the collection and sep- 
aration of the garbage, together with the expenses of marketing 
the products, absorb the profits unless a large bonus is paid by 
the cities. 

One objection to reduction methods is the fact that the work 
cannot be carried on in the vicinity of dwellings without creat- 
ing foul odors and causing complaints. This compels the lo- 


cations of the factories to be at long distances from the districts 
of collection, and adds to the city’s expense for transportation. 
It seems to be demonstrated that reduction methods cannot 
profitably handle less than 25 tons daily of selected kitchen 
offal, and‘necessarily must be limited to places where this quan- 
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tity is constant the year through. For the transportation of 
garbage by rail from any neighboring place is a matter that can 
hardly be done with success. 

The constituents of municipal waste in most communities are: 
Ashes, 50 to 65 per cent; dry refuse, 30 to 45 per cent; garbage, 
17 to 20 per cent. of the total collection. 

Reduction, taking garbage alone, can only deal with one-fifth 
of the waste, and leaves the remaining four-fifths to be cared for 
by other means. It does not cover the whole field of waste dis- 
posal, and should properly be considered as only one of the 
means at the command of the city, and must be taken in con- 
nection with other and more extended methods that provide for 
the whole bulk of worthless matters. 

CREMATION. 

The disposal of waste by cremation has been practiced for 
twenty years abroad, and for ten years in this country. Begin- 
ning in 1887, with one public garbage-cremating furnace, there 
are fifty-eight cities and towns now using cremation furnaces 
There are ten or twelve different styles of furnaces 
Every class of combustible 


for waste. 
in the market, and more on the way. 
waste, garbage, refuse, rubbish, night-soil, dead animals, etc., 
is destroyed, and every kind of fuel—coal, coke, wood, gas 
(natural and fuel), and oil—is employed. 

There are three types or separate classes of cremators in use, 
two of which have passed the experimental stage, while one is 
yet upon trial. One style is copied largely from the Siemens 
regenerative furnace, uses gas as fuel, and has five plants in 
operation. Another, with one furnace just beginning work, is 
a modified form of the destructor used in Great Britain. The 
third type of furnace may be called the “American,” of which 
there have been fifty-seven built in ten years, thirty-four of these 
being constructed under the patents of one company. There 
are seven or more variations of this American type of cremator, 
differing in the modes of feeding, flue construction, and the use 
of secondary fires for destroying inflammable gases and smoke. 

The general plan of all is a rectangular brick structure, with 
the width and height each about one-third of the length. On 
the top are feeding holes, through which the material to be de- 
stroyed is deposited on transverse grates. The fires are at one 
end, the heat and flames passing over the garbage, and by means 
of a third flue still lower are conducted to the chimney placed 
at the other end. At som: point during the passage of the 
smoke a second fire is placed, which intercepts and destroys the 
carbon contained in the smoke and the inflammable gases from 
the material consumed. 

The furnaces are lined with firebrick, are braced and strength- 
ened with rods and angle bars, and provided with a stack of 
brick or smoke pipe of large diameter, carried up from 50 to 75 
feet. A covering house of wood, iron or brick encloses the fur- 
nace, and the work of dumping is done through the doors from 
outside the house, or the cart drives inside and discharges its 
load directly into the furnace. Driveways and platforms give 
approach to the top from the roadway below. 

The chief objections urged against cremating furnaces are 
the emission of offensive smoke and fumes, the outlay for re- 
pairs, the expensive operating, and in some cases may be added 
the difficulties in finding a suitable location. 

The sanitary side of this question is undoubtedly the chief con- 
sideration. Once it is decided to destroy waste by fire, the fur- 
nace selected for this work must do it without creating a 
nuisance. That it can be done is proven by numerous examples. 
That it is not always perfectly done is because of faulty con- 
struction, or of negligence of attendants. With the improved 
and lately perfected types of destructors, provided with chimneys 
of the required size and height, garbage can be destroyed with- 
out offence in the centres of populous communities if reasonable 
attention is given to the details. 

The selected furnace should be built with the utmost care, of 
special material, with the heaviest and most solid construction 
that can be had. Heretofore this work has been too slight to 
withstand the strain, and interminable stoppages and. expensive 
repairs are the result. Insist that the work shall come up to a 
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certain standard, and that a guarantee shall be made for dura- 
bility; then enforce this contract, and the cost for repairs will 
be greatly lessened. 

The location of a cremator is often a matter of the greatest 
difficulty; no one wants it as a neighbor, though everyone is 
willing his neighbor may have it. Sites unwisely chosen entail 
litigation, ending in the abandonment of the 
whole plant. But with patience and care in selecting there can 
always be found a suitable place. And, once established, if car- 
ried on with reasonable skill that comes by experience, there is 
no trouble in continuing. 

The expense of operating is governed chiefly by the cost of 
fuel. In New England, with high prices for fuel and labor, gar- 
bage burning costs double what it can be done for in localities 
where fuel is cheap. 

It must be remembered that every ton of household garbage 
contains 1,400 pounds of water to be evaporated before com- 
bustion begins, and that the heat-producing value of garbage 
when burned in closed furnaces is less than one-twentieth the 
value of an equivalent amount of coal. Hence garbage itself 
must not be taken into account as fuel unless means are taken 
to first dry it. An enormous saving in the cost of operating 
garbage crematories can be made by using the worthless rub- 
bish for fuel. As a rule this refuse is now collected with the 
ashes and dumped; or if collected with garbage it becomes sat- 
urated with water and useless for fires. 

The dry refuse of a city comprises at least 30 per cent. of the 
total waste collection. In this is included not only the usual 
daily amount of useless matter that every household sends out, 
but also the thousand articles and substances that are discarded 
as worn out and worthless. The actual value of this refuse is 
far more than is imagined. The statement made by Colonel 
Waring that one-half cent per capita per day can be recovered 
from the rubbish, and will pay the cost of all the street cleaning, 
garbage collection and disposal, is the most significant fact de- 
veloped by his work in New York city. That it will be done is 
only a question of time and opportunity. 

One agency by which this will be done in New York city may 
he briefly described. This is a waste disposal station to be built at 
East Forty-eighth street, having a capacity of 100 loads, or 500 
cubic yards of dry refuse, which will daily be brought to the sta- 


trouble and 


tion from a district of the city containing about 250,000 inhabitants. 
The loads are discharged and spread out thinly upon a wide con- 
veyor, or endless chain of steel plates. slowing moving. The first, 
or preliminary, sorting removes the glass, iron, leather, carpeting, 
clothing, wood and bulky articles. These are placed in bins, or, 
worthless, are carried at once to the furnace. From the ground 
floor the conveyor carries the waste to the second floor and dis- 
charges onto another series of moving tables or picking 
troughs, at the end of which is a large storage bin holding 150 
cubic yards. During the passage of the waste it is sorted by the 
“pickers” placed on each side of the moving belt, into hoppers 
connected with baling presses below. Five grades of paper and 
five classes of rags are separated and baled. The remainder 
(about 10 per cent. of the original bulk of refuse) is destroyed 
in a specially designed refuse destructor. The heat thus ob- 
tained is passed through steam boilers and power is furnished 
for moving the machinery. Power for electric lighting, or for 
any other purpose, can be had up to 100 horse power. The 
revenue from sale of recovered articles will not only repay the 
cost of operating, but also the fixed charges for rent of ground 
and interest on construction, and become a profit to the city. 
If the steam power can be fully employed the revenue rises at 
once to a considerable sum, as steam power in New York city 
is worth $35 per year per horse power. This is not a theory 
on paper, but an accomplished fact. One statian of this kind 


already operating takes 200 cubic yards of refuse, sorts out and 
saves 90 per cent., burns only what is worthless, and returns to 
the city a revenue of nearly $100 per week above the cost of 
operating. 

It is a demonstrated fact that any city that will institute a 
separate dry refuse collection, and provide suitable apparatus 
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for sorting and handling, can make this dry-refuse disposal 
method not only self-supporting, but return a revenue. Now, if 
we go one step further and apply this profit in the shape of 
heat as an auxiliary to destroy or convert the wet portions of 
the city waste, then we have reduced the expenses to the mini- 
mum and found a practicable, sensible, and economical solution 
of the whole problem. 

Much has lately been printed upon the supposed value of 
garbage as fuel for providing steam power to be applied to 
municipal uses. The examples of English cities in this direction 
are quoted as “destined to revolutionize the economical policy 
of municipalities.” These statements are deceptive, unless the 
methods used in England are clearly understood. Cremation 
is there the only means employed for waste disposal. The 
whole miscellaneous collection of a city or of a large district is 
brought to one station. It is there sorted, picked, screened, un- 
til everything valuable is saved, and the remainder burned. 
Garbage, as we know it, does not exist except in small quan- 
tities. 

It is calculated that in the larger American cities the garbage, 
or discarded parts of food and other putrescible matters, will 
amount to three-fourths of a pound per day for each inhabitant 
of the city. This proposition, varying with the seasons, and gov- 
erned somewhat by the character of the population, and also by 
locality, represents the daily waste that goes on year after year 
in this country. It is wasteful, unnecessary, needless extrava- 
gance; but so it is, and cannot be changed at once. In Eng- 
land the house garbage is far less in amount, since the food 
waste is water, and when put into 
the furnace is dried before being used as a fuel. The dry 
refuse and partially burned coal and clinkers screened from 
ashes furnishes the bulk of fuel, not the garbage. The calorific 
value of this fuel is subject to wide variations, is a matter of 
great uncertainty, and has been greatly overestimated by sci- 
entific gentlemen. English engineers whose opinions are based 
on personal knowledge do not sustain these fanciful statements, 
but are gradually and accurately working out the problems and 
will soon report definite figures. 

The ash collection of a municipality may be divided into two 
classes: 

Boiler ashes, comprising the coarse ashes, cinders and 
clinkers from the steam plants of factories, institutions, hotels, 
etc. This, when unmixed with other matters, finds ready sale 
as a basis for concrete work in foundation and floors, for which 
it is peculiarly adapted. These ashes are also used for brick 
and tile and for many other purposes. 


very small, contains no 


IJouse ashes are nearly always mixed with rubbish, tin cans, 
broken glass, crockery, rags, sweepings, etc., and can be only 
used for filling ground. Ashes comprise more than one-half 
the whole city waste collection, but are the least difficult matter 
to deal with. 

In the limited time allowed for discussing this subject it is 
manifestly impossible to go into its many phases and sub-divi- 
sions, all of which have a certain weight and bearing on the 
question, but some leading considerations that must be taken in- 
to account before the selection of any special system of waste 
disposal, may be briefly stated. 

The geographical situation of the city may determine at once 
for or against a proposed scheme of waste disposal. Municipal 
work in this line that is carried on in some cities under certain 
well-defined and fixed rules, cannot be done in the same way 
in other localities because of the limitations of climate or totally 
different territorial conditions. 

The character of the population, their attitude with reference 
to proposed reforms, and their willingness to conform to strict 
sanitary regulations respecting separation and collection enters 
into this question. For instance, the regulations requiring ‘sep- 
aration of garbage and its collection in a condition to be used for 
reduction purposes could not be carried into effect in the city 
of New Orleans, and a change from reduction to cremation was 
made necessary. 

The amount of waste and the increase in quantity caused by 
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presence of a large temporary population should be approxi- 
mately known. This is a most difficult thing to settle. There 
is a more or less accurate report of so many cartloads gathered, 
but no figures that give different proportions of each class, and 
usually there is found a complacent state of profound ignorance 
or uncertain guesswork as to quantities and character. 

The question of direct municipal control as agairist the con- 
tract system for a term of years, is the one which will perhaps be 
the most difficult to decide. The example of our elder 
brethren across the water, where all work of this kind is done 
directly by the city employees, emphasizes the fact that better 
results at lower cost can be had by municipal work than when it 
is placed in the hands of contractors. For one thing, the re- 
sponsibility rests directly upon the city, and is not divided and 
sub-divided among a series of irresponsible subordinates, whose 
sole purpose and performance is too often to get as much as 
they can, do as little as possible, and shirk the consequences. 

Again, if any method or system will pay a profit to a com- 
pany to take up.the work, why should not this saving be made 
by the city? If any process or reduction company can demon- 
strate to their stockholders a sure return of dividends upon 
capital invested, why may not the city acquire the rights and 
conduct the business precisely as other departments of munic- 
ipal work are carried on, with equally satisfactory results? 

At the present time this subject of waste disposal is in a stage 
of growth and progress. But two ways or means of dealing 
with it are available, and the relative advantages and special 
adaptation to the local conditions cannot be determined with- 
out investigation and comparison. This information has hereto- 
fore been obtained by committees of municipal officers visiting 
the various plants, entailing great expense of time and money. 
But the education and training of these gentlemen does not al- 
ways qualify them for examining into obscure questions of chem- 
istry and complicated details of mechanics involved in reduction 
methods, or of deciding upon units of heat or technical con- 
struction in the art of furnace building employed by cremation. 

The subject has gone beyond the speculative experimental 
stage, and reached a point where more definite and exact knowl- 
edge is needed. This can best be had by calling in the assistance 
of experts who will make full examinations, submit reports 
covering the whole ground, together with plans and estimates 
for the special methods or systems best adapted for their use, 
and will avoid the errors that have gone before, and profit by 
the experience acquired by all. 

Finally: The indications are that a combination of the two 
systems of reduction and cremation is the ideal way in which 
to treat city waste. Each of these methods developing along par- 
allel lines have-come to a place where they begin to converge 
to a common point. Reduction has demonstrated its ability to 
secure a percentage of value at greater or less cost, according 
to the bulk of garbage treated, but does not provide for the still 
larger proportion of city waste left untouched. Cremation 
destroys the putrescible matters, and recovers little or nothing 
of value in the process, but when applied to the destruction of the 
large percentage of refuse furnishes a means for its treatment 
at a profit. 

A city that will put into force a separate collection of garbage, 
dry refuse and ashes, that will then erect a disposal plant to 
reduce the garbage and operate this by steam obtained from the 
combustion of such portions of dry refuse as are worthless after 
sorting out the salable parts, can not only have its waste dis- 
posed of in a sanitary way, but will realize a profit in the opera- 
tion. This may not be accomplished at once, but it is the logi- 
cal, legitimate sequence that must follow the further development 
of the two systems now in use. 





The annual report of the Boston Board of Health 
shows the annual death rate to be 22.53 per 1,000, based 
upon an estimated population of 516,305. This rate is .07 
less than that of the preceding year and the lowest since 


1884. 
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GARBAGE DISPOSAL. 


BY H. A. ANDREWS, OF ATLANTA, GA. 


The wide range of discussion under this head, the various and 
complicated theories advanced, the costly and impractical ex- 
periments tried, and the many disastrous failures all admonish 
us to get closer to the subject and point out a definite plan 
whereby any city or town can safely and economically dispose 
of all waste of every kind in a perfectly sanitary manner. 

Most cities have mastered the departments of fire, police, 
streets, sewage, lighting, water, finance, etc., but how to dispose 
of the city’s filth is an open question, and information is sought. 
Disgusted and alarmed at the old ways of dumping filth into 
the lakes and streams and drinking it, transporting it to distant 
points and piling it upon the ground, burying it in the earth 
and trusting air and water to scatter it, the best sanitary engi- 
neers and health officials turn to the only agent known for its 
destruction, and say garbage is dangerous, and should be de- 
stroyed by intense heat. It should be burned to ashes, and 
the ‘ashes scattered to the four winds or used as fertilizer. This 
was the conclusion reached by the Massachusetts Board of 
Health, the American Sanitary Association, Dr. Quitman 
Kohnke, New Orleans, La.; Dr. Orme, Los Angeles, Cal.; Dr. 
James F. Alexander, Atlanta, Ga.; William Locke, Brooklyn, 
N. Y., and hundreds of eminent experts, who have given the 
subject of sanitation careful and persistent investigation. 

It is not my purpose to deprecate any effort to utilize a 
city’s waste when it can be done with safety. All would wel- 
come such a system, but all will agree that the saving must be 
actual, not theoretical, and that speculation and filth, at the ex- 
pense of public health, is worse than suicide. Every city must 
face the disposal of five kinds of waste, differing widely in 
character and constituency. 

First—Ashes, cinders and street sweepings, which are perfect- 
ly harmless, and only need to be disposed of in any convenient 
ag See oe which is largely organic matter, and sub- 
ject to rapid decay. It includes house and market waste, slop, 
swill, ete. 

Third—Trash and combustible waste containing more or less 


filth. 
Fourth—Dead animals of all kinds, condemned meats, fish, 


poultry, etc. ; ial 
Fifth—Night soil from closets outside the sewer districts. 


These are the five classes of waste that every city produces, 
and a good sanitary system should successfully dispose of 
everything included, without menace to the community or un- 
reasonable expense. Of the two sanitary systems now claim- 
ing attention—“Cremation or Incineration” and “Reduction 
or Utilization’—I shall deal mainly with the former, for obvi- 
ous reasons: 

First—The latter only attempts to dispose of the second 
division of our city waste, leaving four distinct classes to be 
otherwise cared for. This is fatal to any system, and shows 
lack of adaptation. 

Second—Reduction or utilization is ill adapted to effectually 
dispose of the second class of waste, even, because the citizen 
is called upon to sort the garbage, or it must be done at the 
reduction plant, where the decaying organic matter gives out 
offensive odors, and the premises and operation become a pub- 
lic nuisance. 

The reduction system necessitates hauling or transporting 
the garbage long distances, generally over principal streets, thus 
increasing the danger and expense of garbage collection. Still 
other serious objections exist to any of the well-tried reduction 
systems. The extensive, costly and complicated machinery re- 
quired, the financial losses uniformly incurred, the danger of 
strikes, when epidemics prevail in a city, the uncertainty that 
surrounds the system on all sides, make it impractical, and in 
most cities impossible, to dispose of the sorted garbage even, 
say nothing of the other three dangerous classes of city waste. 
No one would be so foolhardy as to attempt a reduction sys- 
tem in New Orleans to-day while an epidemic prevails in that 
city. I doubt if the large and costly reduction plant lying idle 
there could turn a wheel while yellow fever continues. 
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Turning from all these difficulties, dangers and losses, we find, 
in a thorough system of cremation, they disappear. I assume 
that any city or town can find places to dispose ot ashes, cin- 
ders and street sweepings, the first class of city waste. Crema- 
tion disposes of the other four classes, viz., garbage, trash and 
combustible waste, dead animals and night soil. It will be my 
purpose to show exactly how it is done, and at what cost. 

In order to make this explanation clear, it is necessary to de- 
scribe the essential features of a typical crematory of the latest 
pattern. It consists of an upper and lower longitudinal furnace 


stack, the upper furnace to burn the solids and the lower to 


about 25 feet long and 6 feet wide on opposite sides of a central 


evaporate the liquids, and burn whatever falls through the 
grates. Within the stacks, on opposite sides corresponding to 
these large furnaces, is a combustion chamber to consume the 
gases and vapor from the large furnaces. 

The top of the furnace is on a level with the upper floor of 
the crematory and the garbage, night soil, combustible waste, 
dead animals, etc., are dumped from the carts and wagons di- 
rectly into the upper furnace through circular openings in. the 
top. Each opening is provided with an iron cover, arranged 
to be easily raised while a cart or wagon is dumping in its load, 
or when it is desirable to stir the garbage. 

A bridge wall about 5 feet from the front end of each fur- 
nace separates the garbage from the coal or wood furnace, and 
prevents the garbage, slop, swill or night soil from obstructing 
the furnace fires which play over the garbage in the upper fur- 
nace and under it in the lower furnace from the bridge wall to 
the stack. Between these fires the garbage is rapidly con- 
sumed by the flames eating their way through the mass and 
setting fire to all combustible material. Any particles falling 
through the grates are consumed by the flames of the lower 
furnace, and all liquids percolating through the garbage are 
quickly evaporated. 

The gases, vapors and fumes created by both fires are drawn 
directly into the intense heat of the combustion chamber in the 
stack. This fire serves the double purpose of maintaining a 
draught through the furnace, and largely increasing the draught 
in the stack, but its principal utility is to thoroughly destroy the 
foul gases that would otherwise escape, and to complete the 
incineration of all organic matter. 

The combustion chamber is formed by a network of fireclay 
pieces just above the opening from the furnace in the stack, 
about 3 feet above the grates. These fireclay pieces are ar- 
ranged in the form of checker work; are easily and cheaply 
maintained at a white heat by the stack furnace, and also per- 
form the greater office of so intercepting the draught at this 
point as to create intense heat in the chamber and to effectual- 
ly destroy all organic matter. The addition of oxygen at this 
point in the stack causes the hot escaping gases to burn freely. 

The night soil is emptied into the furnace the same as gar- 
bage. The liquids are rapidly evaporated and absorbed, and 
all escaping gases or vapors pass into the combustion chamber 
and are destroyed by the intense heat. 

The stack is 85 feet high, and divided by a partition wall in- 
side, which separates the furnaces and renders it practical to 
use either end separately. The entire furnace inside, from the 
iron fronts to the top of the stack, is firebrick; and no ma- 
chinery, pipes, valves or dampers are used. 

No skilled labor is required to operate the furnace. The 
ashes are of value as a fertilizer. Two men are required to 
operate the furnaces while garbage, night soil, combustible 
waste and dead animals are being delivered, and one to burn the 
furnace clear at night. All ashes, tin cans, and other indestruc- 
tible material are raked out through the ash doors onto the 
lower floor, where they are wheeled or carted away by the 
night man. 

The crematory is covered by a two-story brick or wood build- 
ing of attractive architectural design, and a suitable approach 
or driveway leads to the second floor, on a level with the top 
of the furnace. Having briefly described an up-to-date gar- 
bage crematory, its advantages and economy are apparent. 
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First—It is absolutely sanitary, all organic matter and dis- 
ease germs being completely destroyed by intense heat. This 
fact, well established in many cities, makes it practical to locate 
and operate large or small crematories in ditterent districts of 
a city, and thus secure the advantages and economy of “short 
hauls” in collection and “quick disposal” of garbage, without 
any “handling.” Garbage is taken up on the streets and alleys, 
driven to the nearest crematory and burned at once. No gar- 
bage is stored in the building, and the premises are as sanitary 
as the average dwelling. It also enables the health officers to 
prevent the spread of diseases by burning all of the city’s waste 
near where it is produced, instead of hauling it long distances. 
It is an effectual and safe quarantine. 

Second—It is economical, as the cost of a crematory plant is 
small compared with other devices; the cost of hauling is also 
reduced to a minimum, and time is saved by “short hauls” and 
“quick disposal” of garbage. 

lhird—Cremation effectually destroys night soil, as well as 
garbage, and thus solves the difficult problem of “putting it 
into the lakes or streams,” “burying it in the ground,” or 
“transporting it long distances” beyond the city limits. It is 
burned to odorless ashes in a perfectly sanitary way. This we 
consider of vast importance, as no reduction system known at- 
tempts to handle or reduce night soil at all, and the best of 
them dispose of less than 32 per cent. of all city waste, thus leav- 
ing nearly 70 per cent. to be otherwise cared for. 

Fourth—Cremation makes the trash and combustible waste 
of the city available to burn the garbage and night soil. All 
the waste of house and store, such as paper, rags, excelsior, 
matting, sacking, bagging and trash of every kind, is better 
than coal to burn garbage, and the citizen is saved from sepa- 
rating it and maintaining the necessary receptacles for both. 
It is already mixed in the single receptacles. Instead of a bur- 
den and expense to the city and citizen, it becomes an economic 
agent to save labor and fuel in cremation. Any surplus fuel in 
the garbage is better used to assist in burning the night soil and 
slop than for any other purpose. 

Fifth—Cremation is a scientific process, and is approved and 
indorsed by the greatest sanitary engineers and the most promi- 
nent public health officials in the world. They unite in saying 
“garbage is dangerous and should be destroyed by fire, and not 
scattered by air and water.” Especially so, when contagious 
and infectious diseases prevail. Neither should the citizen be 
obliged to sort and separate garbage or maintain receptacles 
for that purpose. 

The cost of garbage cremation varies in different cities, ac- 
cording to variable conditions. The cost of fuel (coal, wood, 
gas or oil), the price of labor, the condition of garbage when 
collected, whether trash or combusitble waste is mixed with 
the garbage or not, whether night soil is burned or not, and the 
manner in which the furnaces are fired and the garbage raked 
down, all of these conditions should be considered. 

What is called pure garbage contains about. 80 per cent. of 
water, and a small per cent. of grease and other material con- 
taining oxygen and hydrogen and carbon. Night soil is still 
more obstinate to burn, and contains very little combustible ma- 
terial; hence the cremation of these two divisions of city waste 
alone, or either separately, would require a larger appropriation 
of fuel. The third and fourth divisions, viz., trash and combus- 
tible waste, dead animals of all kinds, also meats, poultry and 
fish, are very inflammable, and serve as a valuable economic 
agent in destroying the pure garbage and night soil. They 
aid in reducing the cost of disposal to the minimum. 

The price of fuel covers a wide range. Coal dust or slack in 
Pennsylvania and natural gas in Indiana reduce the cost of 
cremating mixed garbage to 17 cents a ton, including labor; 
while coal costing two or three dollars per ton in the South 
and other less favored localities raises the average cost con- 
siderably. 

In three Southern cities the official report for two successive 
years shows an average cost, including labor, of 34 cents per 
ton, where night soil and combustible waste are included. In 
California, where crude petroleum is used for fuel, the cost is 
officially reported at 48 to 55 cents per ton. In three cities 
of New Jersey and Delaware the cost per ton averages about 
45 cents, including labor; but trash and combustible waste are 
not collected with the garbage and are not burned. 

I conclude that no city is warranted in trying costly experi- 
ments or attempting to do what private enterprise and unlimited 
capital has failed to accomplish. Less than twenty reduction 
plants have been established to dispose of garbage in American 
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cities, and not one-half of them are in operation to-day. All 
have been financial failures, all have received large bonuses 
from the cities, yet the capital stock of the different reduction 
companies has no known value. Boston, Washington, New 
Orleans and other great cities have tried the experiment, and 
want no more of it. 

I further conclude that cremation must effectually destroy all 
forms of city waste that could possibly endanger public health, 
and that a third furnace of intense heat through which the of- 
fensive gases and vapors must pass is an absolute necessity. 
Also, that a suitable combustion chamber to accomplish this 
work must be so located and arranged as not to impede the 
draught of the stack, but ta increase and strengthen it. Also, 
that the draught of the furnace should be sufficient at all times 
to prevent any smoke or gases escaping from the furnace doors 
or covers when opened or raised. With these conditions fairly 
met, with the draught of the furnace always in and never out, 
no odor will escape, and the crematory should be as sanitary as 
any house. 

Municipal ownership of crematories ranks with that of police 
and fire equipments for many reasons. Public health, safety and 
comfort demand, first, a perfect sanitary system that can be 
permanently administered every day; and last, but greatest, 
municipal ownership and control of garbage disposal, so that 
no failure of contractors, intervention of courts, lack of police 
power, breakage of machinery, strikes or other contingencies 
can prevent the prompt collection and immediate disposal of 


city waste. 





MAYORS ELECTED IN NOVEMBER. 


New York.—New York, Robert A. Van Wyck, Dem.; 
Buffalo, Dr. Conrad Diehl, Dem.; Syracuse, James K. 
McGuire, Dem., re-elected; Rochester, George E. War- 
ner, Dem., re-elected; Newburgh, Benjamin Bodell, Rep., 
re-elected; Troy, Francis J. Molloy, Dem., re-elected; 
3inghamton, Jerome De Witt, Dem.; Utica, Thomas 
E. Kinney, Rep.; Oswego, John D. Higgins, Rep.; re- 
elected; Yonkers, Leslie Sutherland, Rep.; Albany, 
Thomas J. Van Alstyne, Dem. 

Detroit, Mich.—William C. Maybury, Dem., re-elected. 

Baltimore, Md.—W. T. Malster, Rep. 

Louisville, Ky.—Mr. Weaver, Dem. 

Ansonia, Conn.—Franklin Burton, Rep. 

Port Huron, Mich—Herman W. Stevens, Rep. 

Providence, R. I—W. C. Baker, Dem. 

Newport, R. I.—P. J. Boyle, Dem., re-elected. 


FROM THE MAYOR OF BOSTON. 





Ciry GOVERNMENT PUBLISHING Co., 
150 Nassau Street, New York City: 
GENTLEMEN—The establishment of such a publication as City 
GOVERNMENT is an encouraging indication of the growth of inter- 
est in municipal affairs. The discussion in your columns of sub- 
jects of general interest to all municipalities cannot fail to yield 
valuable results. In spite of the great variety of local conditions, 
there are many problems 1n which all large cities have a common 
interest, and it is most desirable that those who hold im- 
portant municipal offices should keep in touch with the new 
developments which are constantly taking place in other 
cities. I am glad to notice that you pay especial attention to the 
technical branches of municipal work. 
Wishing your publication every success, I am, 
Yours very truly, 
(Signed) JosIAH Quincy, Mayor. 





I have read. with great interest each issue of City GOVERNMENT 
since its first publication, and believe it to be the only paper that 
properly covers the field of municipal government. Every city 
official in the country should be on your subscription list, as the 
knowledge gained by itscareful reading more than repays, many 
times, the amount invested. I wish you continued success.— 
Edwin W. Fiske, Mayor of Mt. Vernon, N. Y. 
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WATER WASTE AND ITS PREVENTION. 


BY L. N. CASE, GENERAL SUPERINTENDENT DETROIT WATER WORKS, 


Waste is defined by Webster as “a squandering,” 
“needless destruction,’ and “useless consumption and 
expenditure.” In our homes, in our stores, in our work- 
shops and our factories, waste is reduced to a minimum. 
It matters not how wealthy the home, nor how flourish- 
ing and prosperous the business, any employee found 
guilty of deliberate waste is discharged. As a commu- 
nity, however, made up as it is of individual economists, 
we are guilty of the most flagrant wastefulness in almost 
all of the departments of general government. 

It seems almost impossible that there should be found 
even one man who will knowingly advocate a system of 
waste, and yet we do find such men; sometimes influ- 
enced by unworthy motives, such as a desire for place or 
power, but more frequently in that mental condition that 
has a tendency to elicit a repetition of the prayer: “Father 
forgive them, they know not what they do.” 

I do not propose to enter into a discussion of the ques- 
tion of waste and its prevention generally, but shall con- 
fine myself to the special subject, the “useless consump- 
tion and expenditure” of a water department. 

A certain candidate for a municipal office said: “I 
favor the idea that the water supply of a city should be 
as free as the air we breathe.” It probably did not occur 
to him that water will not run up hill unless it is pushed; 
that the push costs money, and that the cost of the push 
is in proportion to the quantity of the water. 

Who, I ask, would not favor the idea, if it were pos- 
sible, of having water as “free as the air we breathe”? 
And why should we not, in this same connection, favor 
the idea that bread and fuel and everything that we need 
should be just as free? 

A common principle of life, however, prevails, which 
prevents even a hope that such a condition will ever ex- 
ist, and that is that anything that costs money to fit it for 
our use and bring it to our doors must be paid for. Who 
by? The one requiring and using it. Upon what basis? 
Upon the basis of the quantity consumed, as that is the 
basis of the expense. 

Can anybody advance a convincing reason why water 
should not be paid for upon the same principle as we pay 
for our food, for the clothes that warm and the roof that 
shelters us? 

“But,” one says, “water is necessary for public pur- 
poses, for protection from fires, etc.” Well, to the extent 
that the public requires expenditures in a water depart- 
ment for these purposes let the public pay. There is also 
a very material benefit derived in reduced rates of in- 
surance because of the establishment of a water works 
ina community. I should say put it all in, and from the 
general tax levy take a generous sum to cover all bene- 
fits received that are in proportion to the valuation of 
properties; but the balance, and much the larger sum, 
should be paid for on the basis of consumption. 

The best of thinkers will differ as to the percentage of 
construction and operation due to public needs, but each 
community should determine that for itself. This dif- 
ference of opinion, however, does not weaken the princi- 
ple involved. - Most communities recognize the truth of 
this principle, and, in addition to appropriations received, 
assess the consumer upon the basis of his estimated con- 
sumption. Each use is estimated, and because of the 
fact that the total amount pumped is usually from two 
to five times the total of the estimated quantities, just that 
much more is charged by the assessor per unit, in order 
to obtain the requisite income. 
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For instance, in Detroit, in 1888, the last year previous 
to the introduction of meters, there was received in water 
rates, on the basis of estimated quantities, or what I call 
the “guess plan,” $344,315. The total quantity pumped 
tliat year was 14,380,106,670 gallons of water, and we 
received therefor the sum as above stated, which was at 
the rate of 2 2-5 cents per thousand gallons. Our rates, 
however, were 20 cents per thousand gallons, if esti- 
mated, and 10 cents if measured. 

To illustrate more forcibly the utter inadequacy and 
also the injustice of this guess plan I will cite one experi- 
ence in the earlier days of the introduction of meters. 
Fourteen business houses, manufacturing and otherwise, 
were metered, and their first month’s consumption taken 
as a measure of the quantities used previously. Their 
assessed charges imposed previous to being metered 
were then divided by these quantities, and it was found 
that these firms had been paying at the rate of from one 
cent per one thousand gallons to twenty cents. The only 
firm that had been paying at the rate of 20 cents, which 
was the rate at which we had figured them all, was a flour- 
ing mill, the uses of water being almost entirely for the 
engine, and which we were able to correctly estimate. 
Two manufacturing firms, both engaged in the same busi- 
ness, and, of course, in close competition for the sale of 
their products, were found, one of them paying I cent 
per thousand gallons and the other 6} cents for the same 
quantity. 

In addition to this unjust discrimination there is an- 
other feature far more important. Under this estimated 
or guess plan no inducement is offered for carefulness or 
economy in the use of water, but, inasmuch as the charge 
will be the same, faucets are left wide open, leaking fix- 
tures remain unrepaired, and, among at least one-half 
the community, no care is exercised to prevent waste and 
a “needless destruction” of property. 

This neglectand carelessness is an ever-growing disease 
inacommunity. Take the experience of Detroit, for an 


example: In 1853 there was pumped an average to each® 


family supplied of 70,000 gallons. This average steadily 
increased through the subsequent years, becoming in 
1888, 390,000 gallons. 

Another principle I saw advocated by a candidate for 
a municipal position: ‘With the never-failing source of 
supply of water, and with the most modern machinery 
for utilizing the same, water ought to be furnished freely 
to all our citizens without any restraint,’ meaning by that 
last word the use of meters. It is hardly necessary to say 
that meters do not restrain any more than the clerk in the 
store restrains the use of butter in weighing it and charg- 
ing for the amount one receives. 

Now, it costs as much to pump and distribute water 
to a community where the supply is illimitable as it does 
where the reverse prevails, and this cost, both for con- 
struction and operation, is in proportion to the quantity 
pumped. 

There seems to be an idea prevailing in some brains 
that the only increased expense for increased quantities 
is for the fuel that is used to perform this additional work, 
when it is a simple truth that the capacities of the engines 
that pump the water and the pipes that carry it are as 
limited as that of a barrel. For instance, an engine is 
constructed to pump 24,000,000 gallons daily. Every 
additional 24,000,000, or fraction thereof, requires another 
engine. 

In the consideration of this subject, these questions 
naturally arise: Why should not the same methods of 
economy and carefulness that prevail with us individu- 
ally prevail with us also collectively? Why should one 
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forbid a child the wasting of a match because it has to 
be purchased by oneself, and then permit the “squander- 
ing’’ of a substance that is paid for by the community at 
large? 

lt seems to me that these questions are unanswerable; 
and upon the hypothesis that there is no defense or good 
reason for the waste of water in a community, let us try to 
estimate what this waste amounts to, and whether the 
necessary expense for prevention is justified. 

It becomes necessary in estimating the waste in a com- 
munity to know what is a generous allowance for all its 
needs. The most reliable authority that I have been able 
to avail myself of is the report of the Royal Commission 
of London in 1893. This commission was composed of 
three eminent civil engineers, three professors of colleges 
and one representative of the legislature. One of the 
problems for this commission to solve was: What per- 
capita daily supply will be a generous allowance for Lon- 
don’s future needs? As the construction of new works was 
contemplated, or rather the obtaining of additional sup- 
plies from distant sources, it was most important to know 
as nearly as possible the quantities that would be required 
through the coming years. 

The investigation was thorough and searching. Ex- 
perts were summoned from different countries, and the 
evidence thus obtained was recited in the report. The 
conclusion was as follows: “The commission, weighing 
the whole of the evidence, decided upon 42 United States 
gallons as a safe basis of calculation for London’s future 
requirements.” 

The experiences of both European and American cities 
that measure all or nearly all of their consumption, sus- 
tain this report, and make the establishment of 50 gallons 
for a daily per capita supply of a city a generous and 
most reasonable one. 

I have before me the report of the Department of Pub- 
lic Works of Buffalo for the year 1896. It shows a daily av- 
erage pumpage of 93,984,614 gallons. It also reports the 
number of families supplied as 68,909, which, upon the 
average of 5.14 persons to a family, makes a supplied pop- 
ulation of 354,192, and upon that basis the average daily 
per capita supply was 265 gallons, or over five times the 
necessary quantitiy. 

Now, this means, if it means anything, that because of 
no “restraint” in Buffalo, no restriction to the careless- 
ness and wastefulness of its people, there are five engines 
purchased and running instead of one, conduits of five 
times the capacities of those actually required, five en- 
gineers instead of one; in fact, five of everything that en- 
ters into the construction and operation of the plant in- 
stead of one. And this is called “having water as free as 
the air we breathe!” 

Detroit pumped last year the same quantity of water 
that was pumped ten years previously, supplying an in- 
creased population of 100,000. We have paid out of our 
ordinary resources the entire expense of placing, super- 
intending and repairing of over 5,000 meters, and, in the 
meantime, have continued the reduction in our rates to 
such an extent as to produce an aggregate reduction in 
our income during the last six years of $500,000. 

Mr. Trautwine, of Philadelphia, one of the most dis- 
tinguished hydraulic engineers in this country, says of 
Philadelphia: “If the consumption were reduced by 
meters from the present per capita rate of 235 gallons per 
day to even 120 gallons, which latter in many cities would 
be considered criminal waste, the cost of both construc- 
tion and operation would be reduced practically one- 
half.” 

I am glad to be sustained by so eminent an authority. 























The success of the League of American Municipalities 
was assured by the very large and thoroughly representa- 
tive attendance at the Columbus convention, and by the 
intense interest manifested in the proceedings of that meet- 
ing by city officials and the daily press throughout the 
country. The success of the league is now doubly as- 
sured by the fact that a large number of the important 
cities have already, by official action of councils, taken 
membership and paid annual dues. The league already 
has a sufficient number of cities on its membership roll 
to guarantee a permanent and successful existence, but 
inunicipalities are still coming into the fold as rapidly 
as the usual official formalities will permit. 

Greater New York, the second city of the world, and 
the first city of this great nation, is already a member of 
the league. At the first meeting of the board of aldermen 
after the Columbus convention, Alderman Elias Good- 
man introduced the following resolution: 

Whereas, The League of American Municipalities has been 
duly organized and promises to be useful and beneficial in many 
respects; and, 

WueEreEas, We concur in the sentiment expressed in the follow- 
ing paragraph taken from an official circular just issued by the 
said league, to wit: 

“The unanimous sentiment of the Columbus convention, which 
was a representative body and which planned and formed the 
permanent organization, was that the League of American Munici- 
palities would be promptly and cordially supported by the patriotic 
officials of American municipalities as a movement for the better- 
ment of municipal conditions, with the inevitable results of fa- 
cilitating departmental work, securing improved public services 
and lessening the burden of the taxpayers.” 

Therefore, 

Resolved, That, in conformity with the provision of the consti- 
tution of the said league, as follows: 

“Any municipality in the United States or Canada may become 
a member of this organization 

“Each and every municipality becoming a member of this or- 
ganization shall pay an annual membership fee on or before De- 
cember 1, as follows: Cities under 25,000 population, $20; be- 
tween 25,000 and 50,000, $30; between 50,000 and 100,000, $40; 


ed 


between 100,000 and 200,000, $50; and over 200,000, $60.” 

—the city of New York hereby becomes a member of the said 
League of American Municipalities; and also 

Resolved, That the comptroller be and is hereby authorized to 
draw an order payable to B. F. Gilkison, secretary of the League 
of American Municipalities, in the sum of $60, in payment of one 
year’s dues in said organization. : 

Under the provision of the charter which prohibits 
the adoption of any resolution appropriating money at 
the same meeting at which it is introduced, the resolu- 
tion went to the finance committee. At the meeting of 
the board, held on November 4, Chairman John T. Oak- 
ley, of the finance committee, reported the resolution 
favorably, and it was adopted by the board without a dis- 
senting vote. Mayor Strong and the members of the 
present New York council are enthusiastic in their sup- 
port of the league, and that this support will be continued 
by the incoming administration is vouched for by Mayor- 
elect Van Wyck, President-elect Guggenheimer, of the 
council, and Councilman-elect Oakley, who will be the 
administration leader in the new municipal assembly. 

Mayor Strong, of New York, in a recent conversation 
with Secretary Gilkison, said: “I regret that the very im- 
portant business of preparing the tax budget for the first 
year of the greater city was under way at the time of the 
Columbus convention and prevented my attendance. 
There is no doubt in my mind that the organization 
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formed at Columbus is destined to accomplish great good 
in the way of better municipal government, and 1 am 
sorry that I was unable to take an active part in the meet- 
ing that started such an important institution as the 
League of American Municipalities. During the short 
time that I am to remain in office I shall be pleased to 
do what I can to help the league, because I believe it is 
the duty of the mayor of every city to encourage such a 
worthy movement.” 

Mayor Maybury, of Detroit, writes to the secretary as 
follows: “At the last meeting of the common council a 
resolution was adopted that the city of Detroit shall be- 
come a member of the league, and money was appro- 
priated for the dues. The authorities of the city concur 
heartily in the objects of the league, and such representa- 
tives as were present at the Columbus meeting speak en- 
thusiastically of its main objects, with hopes and confi- 
dence that we will have a big convention in Detroit in 
1898.” 


An appropriately designed, lithographed certificate of 
membership, 8x14 in size, is now being prepared and 
will be sent out to members within a few days. These 
certificates are suitable for framing, and should be hung 
in council chambers or offices of city clerks. Secretary 
Gilkison has also issued an individual membership card, 
to be sent to mayors and council members of cities hold- 
ing membership in the league. These cards entitle the 
individual holders to the services of the bureau of in- 
formation and all other privileges. They are issued for 
the purpose of preventing imposition on the bureau of in- 
formation by non-members; they also serve to keep the 
address of the secretary constantly in possession of the 
individual officials of membership cities. 

There is not a city on this continent which does not 
occasionally need the experience of other cities in some 
line of municipal work. In the adjustment of light and 
water rates, in the letting of paving contracts, in the 
adoption of garbage-disposal systems, in the granting of 
franchises for public-service industries and in many other 
matters is it possible for city governments to save vast 
sums of money for the taxpayers by profiting from the 
experiences of others. The chief purpose of the League 
of American Municipalities is to secure, through its bu- 
reau of information and through its annual conventions, 
such an interchange of knowledge and experiences as 
will enable city administrations to command the best 
public improvements and the best public service at the 
least possible cost. 








Honors come thick and fast upon Des Moines’ modest 
and courageous mayor. He was recently elected presi- 
dent of the American Municipal League, and on Sunday 
night when Dr. Eaton, of the First Methodist Church, at 
the conclusion of a sermon in regard to some of the po- 
litical dangers that assail the republic, spoke in the high- 
est terms of Mayor MacVicar’s sturdy fight for munici- 
pal ownership and his unfaltering opposition to the pri- 
vate interests that seek to fatten at the expense of the 
public, the assembled congregation broke into cheers. 
After all, it pays to be square. Patient and honest merit 
in the end triumphs.—Editorial from Des Moines Leader. 
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When the Democrats can beat out such a good fellow 
as Mayor George E. Green, of Binghamton, they must 
needs have a landslide—and that is what they had in 
nearly all of the recent municipal elections. In Greater 
New York the Democrats swept everything, electing 
their entire city ticket, their several county and borough 
tickets, and seventy-two out of the eighty-nine members 
of the new municipal assembly. Robert A. Van Wyck, 
the mayor-elect, was opposed by all the daily newspapers 
in the city, except one, but his plurality was within an ace 
of 100,000—all of which is a significant commentary upon 
the influence of the daily press in municipal campaigns. 
Every daily newspaper in New York has a different opin- 
ion as to what caused the success of the Democracy; City 
GOVERNMENT never lags in anything, and so it also has 
a divergent opinion. Mr. Van Wyck’s plurality repre- 
sents those citizens of New York who do not believe in 
that kind of municipal reform which includes in its ob- 
jects the government and regulation of their individual 
habits. This opinion may not be sound, but we are will- 
ing to add it to the diverse expressions of the esteemed 
daily press gratuitously. 








Jerome De Witt is the name of the gentleman of 
Democratic persuasion who had the good fortune to de- 
feat George E. Green, the popular Republican mayor of 
Binghamton. About the best greeting it is possible to 
extend to Mr. De Witt is to wish that he will give the 
city of Binghamton an administration as good as that 
given by Mayor Green, who, by the way, is now closing 
his second term. 


Mayor James K. McGuire, of Syracuse, was re-elected. 
He is a Democrat and a good public servant, and these 
two qualifications brought him success at the polls. 
Mayor McGuire has accomplished a great deal for the 
improvement of his municipality during his first term, 
and may be depended upon to continue the good work. 


3y a vote of 78 to 52 the common council of Philadel- 
phia has decided to lease the gas works of the city to the 
United Gas Improvement Company. Before this issue of 
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City GOVERNMENT reaches its readers it is probable that 
the select council will have concurred in the action of the 
lower branch. Taxpayers have begun injunction pro- 
ceedings to restrain the mayor from approving the lease; 
hence some interesting litigation will be the result of the 
action of councils. The passing of the gas works 
from municipal to private control, if such happens to be 
the result in this particular instance, will not furnish a 
positive example of municipal failure. In the case of the 
Philadelphia gas plant there is much to be said, both for 
and against municipal ownership. The fact that the plant 
has been used as a factor in the politics of the city, and 
has been mismanaged accordingly, is a point in favor of 
the contention that it is impracticable for a municipality 
to engage in such an enterprise. On the other hand, it 
may be argued that it is possible to remove the gas 
works from all political influence and control. In a spe- 
cial article published in Ciry GOVERNMENT some months 
ago it was shown that the Philadelphia gas plant, despite 
the fact that it was in poor condition as to repairs, was 
being operated with profit to the city. Whether the terms 
of the proposed lease will equalize the profits of munici- 
pal operation is a question that will most likely be consid- 
ered by the courts. Until the case is determined it is wise 
to withhold comment. 





The re-election of Mayor Taggart, of Indianapolis, by 
an immense plurality, and in the face of stubborn op- 
position, is an encouraging indi- 
cation that the people appre- 
ciate efficient and faithful munici- 
pal service when they get it. Thom- 
as Taggart is one of those men who 
have gained success in life by their 
own efforts, single-handed and un- 
aided; in the discharge of his duties 
as mayor of Indianapolis he has em- 
ployed the same energy in action, 
the same careful thought in plan- 
ning, the same sagacity in execut- 
ing, and the same honest purposes 
that have combined to make his 
business career successful. Indian- 
apolis could not have a better may- 
or. 





MAYOR racoasta* 


An event that must be pleasing to all people interested 
in good municipal government occurred at Chattanooga, 
Tenn., on the evening of October 18. It was the public 
presentation of a unique and _ sub- 
stantial testimonial to the retiring 
mayor, George W. Ochs, by the 
members of the council and the cit- 
izens. The testimonial was conveyed 
in the form of a gilt-edged Russia 
leather book, in which was inscribed 
the sentiment that Mayor Ochs had 
“measured up to the full stature of 
an honest, painstaking and faithful 
public servant.” The text in the 
book is signed by all the members 
of the council, and about 500 of 
Chattanooga’s leading citizens. By 
his wise and careful administration 

EX-MAYOR OCHS. xv Mayor Ochs saved many thousands 
of dollars for his city during his four years of service, and 
he thoroughly deserves the praises that Chattanooga peo- 
ple unanimously give him. 





The first State association organized as an auxiliary 
to the League of American Municipalities was formed at 
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Fargo, N, Dak., on October 19. The officers of the 
North Dakota organization are: Mayor J. A. Johnson, 
Fargo, president; Mayor A. O. Whipple, Devil’s Lake, 
vice-president; Mayor P. H. Rourke, Lisbon, treasurer; 
Auditor F. A. Brown, Grand Forks, secretary; Mayor 
John Dinnie, Grand Forks; Mayor W. B. Fuller, Jaines- 
town, and Mayor Smith, Grafton, trustees. The associa- 
tion will meet again at Grand Forks about January I. 
State associations are also being formed in Massachu- 
setts and Florida. 


Mayor George E. Green, of Binghamton, vice-presi- 
dent of the League of American Municipalities for the 
#tate of New York, will retire from office within a few 
weeks, but his interest in the league will not be dimin- 
ished a particle. ‘Those who were at the Columbus con- 
vention know Mayor Green as the brightest man among 
all the bright men who were there. ‘The straightfor- 
ward, frank and convincing manner in which he spoke on 
the floor of the convention made him by far the most 
popular speaker, and he was conceded by everybody to 
be the best fellow about the hotel corridors. Mr, Green 
is net only a brilliant speaker and a good fellow, but 
the people of Binghamton know him as an honest, capa- 
ble and energetic city official. His record as mayor of 
Binghamton during the past four years will stand for all 
time as a monument to his worth as a citizen. Ina recent 
letter to the secretary of the league, Mayor Green says: 
“It will rarely happen that an ex-mayor or an ex-alder- 
man will lose interest in municipal work simply because 
he happens to be a back number. I shall be glad to do 
all that I can, as vice-president of the league, to get the 
cities in line as members of the organization.”’ 





CONVENTION OF THE A. S, M. IL 


The fourth annual convention of the American Society 
of Municipal Improvements was held at Nashville, Tenn., 
during the first week in October, and was attended by 
seventy-six civil engineers and public works officials, rep- 
resenting thirty-four cities. President Herrmann, in his 
annual address, reviewed the past work of the society 
and expressed his gratification over its success. Secre- 
tary Fulton and Treasurer Kennedy presented their an- 
nual reports, from which it was seen that the receipts for 
the year amounted to $1,156.99, and the disbursements 
to $1,131.06. The following papers were read and dis- 
cussed: “The Practicability and Advisability of a City 
Like Minneapolis Laying and Maintaining, Its Own 
Asphalt Pavements,” by F. W. Cappelen, city engineer 
of Minneapolis; “Results of One Year’s Work in a Chem- 
ical Laboratory for Testing Asphalt,” by George W. 
Tillson, C. E., Brooklyn; “Paving Brick Tests,” by M. 
L. Holman, water commissioner of St. Louis; “A Few 
Considerations Regarding Modern Wood Pavements,” 
by Col. M. A. Downing, of the board of public works of 
Indianapolis; ‘“Rumbling in Brick Pavements,” by Er- 
nest Adam, C. E., Newark; “The Ideal System of House- 
Top Construction,” by John A. Cabot, city electrician of 
Cincinnati; “Observations on General Taxation and 
Special Assessments,” by N. P. Lewis, C. E., Brooklyn; 
“The Appointment of Boards of Public Works and En- 
gineers, and Checks Upon Their Action,” by Charles C. 

srown, C. E., Bloomington; “The Experience of the 
City of St. Louis with’ Respect to Street Sprinkling,” by 
Robert E. McMath, of the board of public improvements 
of St. Louis; “Coating of Cast Iron and Steel Riveted 
Pipes,” by George H. Benzenberg, city engineer of Mil- 
waukee; “School Inspection as a Means of Preventing 
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Contagious Diseases,” by Dr. J. M. Withrow, of Cincin- 
nati, and “Bicycle Paths,” by L. W. Rundlett, city en- 
gineer of St. Paul. 

The following officers were elected: Harrison Van 
Duyne, Newark, president; L. W. Rundlett, St. Paul, 
E. H. Keating, Toronto, and A. D. Thompson, Peoria, 
vice-presidents; D. L. Fulton, Allegheny, secretary; John 
L. Kennedy, Nashville, treasurer; F. J. O’Brien, Oswego, 
H. J. Stanley, Cincinnati, and E. W. Boynton, Daven- 
port, finance committee. 





VOTING BY MACHINE IN DETROIT. 


The United States voting machine was used in the re- 
cent election at Detroit, and, according to the newspa- 
pers of that city, it was a complete success. It may be 
briefly described as a mechanical Australian ballot. A 
bulletin board on the outside of the booth bears an exact 
facsimile of the board within, from which the voting is 
done. Each candidate’s name appears in its place, as on 
the Australian ballot, except that a party ticket is ex- 
tended horizontaly, the nante of all the candidates for 
a single office appearing in a vertical column. Party 
tickets are indicated by colors as well as by the regularly 
selected emblems, and a straight ticket may be voted by 
the pulling of a single lever. In voting selectively, the 
voter must pull a lever under each name to be voted for, 
and any combination that it is possible to vote on an 
Australian ballot can be voted with equal facility and 
greater accuracy on the machine. 

The opening of the door to admit the voter automat- 
ically unlocks the mechanism and sets it to register his 
will. When he opens the door to go out the mechanism 
is automatically locked and no tampering with the indi- 
cators is possible. The pulling of any lever in a column 
or tier locks the device controlling the counters for all 
other names in that column, so that both mistake and 
fraud are guarded against. 

The registering device insures absolute secrecy. The 
numbers indicating the votes cast for each candidate are 
concealed by a locked door until the time comes for 
counting, when the inspectors unlock the door and record 
the totals as shown. There is no way by which even 
so much as the nature of the last vote recorded could be 
learned. All that the indicator shows is so many votes 
for each candidate, and the opening of the door to expose 
the figures locks the mechanism so that the indicators 
cannot be tampered with. 





AMERICAN PUBLIC HEALTH ASSOCIATION. 


The twenty-fifth annual convention ofthe American Pub- 
lic Health Association was held at Philadelphia during the 
last week of October. Officers for the ensuing year were 
elected as follows: Dr. Charles A. Linsley, New Haven, 
president; Dr. Benjamin Lee, Philadelphia, and Dr. J. 
C. Schrader, Iowa, vice-presidents; Dr. H. C. Probst, 
Columbus, secretary; Dr. H. C. Holton, Brattleboro, Vt., 
treasurer; Dr. G. H. Robie, Maryland; Prof. F. C. Rob- 
inson, Brunswick, Me., and P. H. Bryce, Toronto, mem- 





bers-of the executive committee. Next year’s conven- 


tion will be held at Ottawa, Canada. 








Edward B. Guthrie, the well-known chief engineer 
of the city of Buffalo, has resigned and accepted the posi- 
tion of engineer to the grade crossing commissioners of 
that city. This change is in the nature of a promotion, 
as Mr. Guthrie gets an increase of $1,000 a year in salary. 
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CITY GOVERNMENT OF WILKESBARRE. 


Wilkesbarre, Pa., is not only a beautiful, wealthy and 
growing city, but one whose municipal administration 
reflects the progressive spirit of its people. The city, 
which is located in the heart of the great anthracite coal 
fields, has a population of about 55,000, and few cities of 
that size can vie with it in local improvements and public 
services. ‘There are over twenty-five miles of paved 
streets, of which about ten miles are of asphalt. The total 
cost of the city’s paving to date has been nearly $800,000. 
From June 6, 1882, to January 1, 1897, the sum of $370,- 
688 was expended for the construction of sewers, and to- 
day the city has a complete sewerage system, fully ade- 
quate to all the demands made upon it. There arenineteen 
public schools, with a total seating capacity of 8,482; 157 
teachers are employed, and the total value of the school 
property is $450,000. The streets are lighted by over 200 
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electric arc lamps, over 200 gas lamps and nearly 400 
naphtha lamps. 

Taxable property is assessed at about one-sixth of its 
actual value, and the assessment for 1896 amounted to 
$6,877,871. The appropriations for the present fiscal year 
amount to $170,823, of which $16,341 is for the sinking 
fund, $25,117 for street lighting, $9,580 for sewers, $8,080 
for streets, $27,860 for police, $21,710 for fire department, 
$19,030 for interest, $2,000 for printing and stationery, 
$3,460 for public property, $12,100 for salaries, and $7,640 
for sanitary purposes. 

The fire department consists of nine companies, includ- 
ing four steam engine companies. There are seventeen 
paid and ninety-five call men, and the efficiency of the 
force has never been questioned. The police force con- 
sists of a chief, two sergeants, one house sergeant and 
thirty patrolmen. 

This issue of City GOVERNMENT contains the portraits 
of Francis M. Nichols, mayor; William J. Harvey, presi- 
dent of the council; Frank Deitrick, city clerk; William 
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V. Ingham, city engineer; Samuel B. Cole, street com- 
missioner; William Briggs, chief of police; Edward H. 
Chase, receiver of taxes; George J. Stegmaier, chief en- 
gineer of the fire department, and George A. St. John, 
assistant engineer of the fire department. 


POLICE DEPARTMENT. 
—Chief of Police Kipley, of Chicago, discharged 408 


men from the force by one order, which went into effect 
October 26. Many of the men removed came on_ the 
force under Mayor Swift, just before the civil service law 
went into effect. 

—Director of Public Safety Abbott, of Cleveland, will 
ask the council to allow the police department fifty more 
patrolmen. The director claims that the police force at 
Cleveland is inadequate in numbers, having from 100 to 
300 less men than the departments of other cities of sim- 
ilar size. 

—James F. Quigley has been appointed superintend- 
ent of police at Indianapolis. The new superintendent 
has served on the force since 1883, beginning as a patrol- 
man and advancing rapidly until he became a captain in 
1891. His promotion to the superintendency was earned 
by efficient service. 

—The finance committee of the Los Angeles, Cal., 
council apparently deems it an unnecessary expense to 
create the position of humane officer and give him a 
regular policeman’s salary. A petition requesting such 
action was before the committee, but was answered by 
a recommendation to the council that the city shall con- 
tinue to pay $40 toward the salary of any party whom 
the Humane Society may select. 

—In his annual report to the superintendent 
of police, Mr. Frank C. Mason, superintendent 
of police telegraph, of Brooklyn, gives some _ in- 
teresting facts. Mr. Mason’s department uses 
440 sets of telephones, which it rents from the 
New York and New Jersey Telephone Company at 
$10 each per year, and ten central office stations. There 
are now in operation in the city of Brooklyn 353 police 
patrol signal boxes, and this system, Mr. Mason reports, 
is giving the best of satisfaction in every precinct in which 
it has been installed. The total fength of wire in under- 
ground conduits in the city is now 37,250 feet, and the 
total length of wire in cables strung from elevated rail- 
road structures is 71,050 feet. 

—At Atlanta, Ga., it is proposed to pass an ordinance 
to prevent crowds gathering about policemen when mak- 
ing arrests. An official of the Atlanta department says: 
“Policemen are having too much trouble in the making 
oft arrests. I believe some legislation is necessary to 
break up the practice some people have of zathering 
about a policeman when he has a prisoner in charge. It 
would be nothing but right to place the officer who has 
a prisoner in custody in the same position as a court in 
session. When an officer has a prisoner he is then the 
law, and should be so respected. This is the point I 
make: You can criticise the recorder as much as you 
please out in the street, but you wouldn’t dare to do it in 
the courtroom while court was in session. Now, a po- 
liceman when he has arrested a man and has hold of him 
should be on the same footing as the court in séssion, snd 
those who insult him or interfere with him by word as 
well as act should be arrested. I know there is a sort of 
genera! law on the subject, but it is too indefinite and 
broad in its application. We need a specific ordinance. 
One man standing in a crowd can, by a very few words, 
excite a riot. I do not say this to save the feelings of the 
policemen, for they are expected to take more than any 
ordinary citizen, but it is in the name of peace and good 
order that such a law as I suggest should be passed.” 
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Public Lighting. 


shade trees would cut off the light so that in many streets 
the sidewalks would be dark within 40 feet of a powerful 


—\n appropriation of $30,000 has been made for the 
enlargement of the municipal electric light plant at Jack- 
sonville, Fla. 

—An appropriation of $20,000. has been made for the 
establishment of a commercial lighting system in connec- 
tion with the municipal electric plant at South Norwalk, 
Conn. 

—lIt is rumored that New York capitalists are negotiat- 
ing for the purchase of the gas works at Newark, N. J. 
The price asked is said to be between $8,000,000 and $10,- 
000,000. 

—The several electric companies furnishing are lights 
for Philadelphia streets have slightly reduced their rates 
for 1898. The new rates range from 30 to 37 cents per 
light per night. 

—The city of Merrill, Wis., has made a contract, for 
five years, with the Merrill Electric Railway and Lighting 
Company for sixty 1,200 c. p. are lights for $3,300 per 
vear. This makes the rate $55 per lamp per year. 

—The city of Niagara Falls, N. Y., is about to make 
a five years’ contract for electric lights at $84 per light. 
This is a reduction of $6 from the rate now paid, and the 
Buffalo and Niagara Falls Electric Light and Power 
Company is the only bidder. 

—Mayor Collier, of Atlanta, Ga., has appointed a com- 
mittee to investigate the desirability and practicability of 
municipal ownership of an electric light plant. The com- 
mittee is already at work, and will give the subject thor- 
ough treatment. City Electrician Harper is assisting the 
committee in its investigation. 

—The New Amsterdam Gas Company, of New York 
city, with a capital of $23,000,000, has filed articles of 
incorporation at Albany. The new company, it is said, 
will absorb the interests of several gas companies now 
doing business in New York, and become a formidable 
rival of the big Consolidated Gas Company. 

—The Minneapolis council has awarded the contracts 
for street lighting during 1898. The contract for gas 
lights was given to the Minneapolis Gas Light Company 
at the rate of $1 per thousand cubic feet. This is a re- 
duction from this year’s rate. The gasoline contract was 
given to W. C. Buchanan at $7.47 per lamp. 

—The annual report of the municipal electric lighting 
plant at Batavia, N. Y., shows that the cost per 2,000 c. p. 
lamp, per year, was $52.78. Depreciation is not figured 
in the cost of maintenance, as it is held that it is covered 
by the item of repairs. The lights were run an average of 
9 hours and 194 minutes per night. The total expenses 
of the plant for the year amounted to $5,436.56, includ- 
ing insurance, interest and repairs. 

—A’ Worcester, Mass., daily paper says: “The Wels- 
bach street lights have now been in operation in many 
of the streets for about a month, and have given very 
general satisfaction. Not a complaint has been heard 
against their use, and the service has been in every way 
satisfactory. The light is in many ways the best thing 
that has yet been found for shaded streets. This has been 
a problem in all cities since street lighting was begun. 
The old-style gas burners were effectual, if placed closely 
enough together, but that meant very close, and a high 
gas bill resulted. Then came the arc lights, and the 
problem had been solved, it was thought. But the arc 


rays were found to lack the properties of the X-rays, and 


light. Then the incandescent lights were tried for street 
purposes, and when new they are successful. They must 
be placed near together to be effectual, but the character 
of the light is pleasing. The principal fault is that they 
grow dim and need more or less frequent renewal. Arc 
lights can be used, but the objections to them have been 
stated. Incandescent lights can be used, but they are 
expensive and weak. Simple gas lights must be placed 
much closer together, to do the same work, than the 
Welsbach burners. The Welsbachs burn clear and 
strong, and it is quite likely that there will be more rather 
than less of the burners in the city a year from now.” 

—The city of Lynn, Mass., has received an offer from 
the Lynn Gas and Electric Company to enter into a five- 
year contract for street lighting at greatly reduced rates. 
The city is lighted by 240 are and 1,160 incandescent 
lamps. For the arc lamps the rate has been 40 cents 
per night, and the company’s new figure is 32 cents, with 
a gradual reduction during the five years to 30 cents. 
The reduction on incandescent lamps is about $2 per 
year. If the city accepts the company’s proposition it is 
estimated that about $11,000 will be saved annually. 

—Consul-General Judd sends the following from Vi- 
enna: “The municipal government of the city of Vienna 
commenced about five months ago to lay their own gas 
pipes and erect their own gas retorts. They hope to have 
the entire works for the manufacturing and supplying of 
gas for its citizens finished by 1899, when the contract 
between the gas company and the city expires. The gas 
company has charged 94 kreutzer (3? cents) per cubic 
meter (35.316 cubic feet) for gas furnished private par- 
ties; 7 kreutzer (2.8 cents) for street lighting, and 9 
kreutzer for municipal buildings. A monthly rent has 
also been charged for gas meters. The city authorities 
have commenced negotiations looking to the purchase 
of the plant. Thirty-five million florins was the first price 
asked by the company for its gas works, pipes, etc. This 
figure was in time reduced to 30,000,000, 25,000,000, and 
finally to 16,000,000, all of which offers the city declined 
to entertain, until finally all negotiations were broken off, 
and the city commenced to lay its own pipes, etc. This 
arrangement will be expensive to both parties. With the 
expiration of the contract the old plant will be almost 
a dead loss to the company, and the new gas works will 
cost the city more than the price asked for the old ones. 
A commission appointed by the city to investigate the 
cost of production of gas has reported that the city will 
net a clear profit of over 3,000,000 florins ($1,216,500) 
annually, should the price of gas be the same as the exist- 
ing company is by contract permitted to charge.” 


—A new kind of wood pavement is being laid on North 
avenue, Atlanta, Ga., furnishing an experiment which will 
be watched with much interest. The blocks are of solid 
heart pine, 6 inches square, and 4 inches high. These 
blocks are laid on a concrete foundation, perpendicular 
with the grain of the wood, and then melted asphalt is 
poured over the surface and entering the interstices be- 
tween the blocks, cements and solidifies the pavement and 
renders it imperyious to water. A layer of asphalt forms 
the wearing surface of the pavement. 


































































—Over 5,000 water meters are in use in Chicago, and 
a feeling exists that the number might be doubled with 
great profit to the city. 

—Superintendent of Health Schueller, of Columbus, 
Ohio, is of the opinion that the public water supply of 
that city should be filtered. It is probable that action 
toward establishing a filter plant will be taken soon. 

—The case of the Lancaster Hotel Company and oth- 
ers against the city of Lancaster, Pa., in which plaintiffs 
contended that the city could not charge some water 
consumers by meter rates and others by fixed rates, has 
been decided in favor of the city. 

—The water supply at Allegheny, Pa., is not sufficient 
‘to meet the demands of the people on account of the 
small size of the mains through which it is distributed. 
Director McAfee and Superintendent Brown recommend 
the putting in of an entirely new system of 30-inch mains. 

—Mayor Mellinger, of Cumberland, Md., has written 
a strong letter to the State Board of Health protesting 
against the pollution of the Potomac River water, from 
which the public supply of his city is derived. Mayor 
Mellinger criticises the State board rather sharply for 
what he considers a neglect of duty on their part. 

—In the case of the New York Filter Manufacturing 
Company vs. the Elmira Water Works Company, et al., 
in the United States Circuit Court for the Northern Dis- 
trict of New York, the complainant’s motion for a pre- 
liminary injunction has been granted by Judge Coxe. 
The court is of the opinion that the filter plant of the El- 
mira company is an infringement upon the Hyatt patent. 


—At Cambridge, Mass., on October 27, a party of over 
1,000, including the water board, the city council, heads 
of departments, and invited guests, made a tour of the 
practically completed water system of that city. This 
system, which is the second largest in Massachusetts,, 
and which has been largely developed within the past 
few years, is pronounced by experts to be able to furnish 
an excellent quality of water in a sufficient amount to 
supply the city at its present rate of growth for twenty- 
five years to come. 


—Mayor McMurray, of Denver, has been served with 
a notice that the Continental Trust Company, of New 
York, would apply for an injunction taking away all the 
powers of the city in dealing with the Denver Union 
Water Company. Mayor McMurray and the city officials 
are accused in the petition of having publicly, through 
the newspapers, recommended resistance to the attempts 
of the water company to collect its bills. As a result of 
such action it is claimed that personal assaults have been 
made upon the servants and agents of the water company, 
and that very grave injuries, almost fatal in character, 
have been inflicted upon some of the employees who have 
been assaulted while carrying out the orders of the water 
company Officials. 


—Commissioner of Public Works McGann, of Chi- 
cago, has recommended a rearrangement of the present 
system of water-rate assessment, methods of making col- 
lections and general business management of the water 
department. The move grows out of the recent investi- 
gation of that department proving conclusively that 
wholesale fraud and corruption has been practiced upon 


Water Department News. 


the public through the medium of the water office under 
all administrations. It is the intention to provide a uni- 
form rate of assessment and eliminate the rebate sytem. 
No extras, it is advised by the commissioner, shall be 
charged in the ordinary consumption of water. It is also 
proposed to make the charge lowest to those who use 
the most, and in all cases to relieve the commissioner of 
public works of discretionary power. 


—The commissioners of the District of Columbia will 
petition Congress for legislation which will permit the 
gradual introduction of water meters at Washington. 
This action has been decided upon after a most thorough 
investigation of the meter question by the commissioners. 
Engineer Commissioner Black has been gathering sta- 
tistics, and, in a recent interview, said: “Boston, accord- 
ing to readings of the water meters, uses but 59 gallons 
per capita per day in the highest class apartment houses. 
In Brookline the average consumption of water to dwell- 
ings supplied by meter is 44.3 gallons per capita per day. 
Newton gives the per capita daily use of water in all 
houses supplied with modern plumbing to be 26.5 gallons, 
while in the same town the per capita consumption to 
those houses supplied with but one faucet is but 6.6 gal- 
lons daily. In Fall River the most expensive houses use 
but 25.5 gallons per capita per day, while the average class 
of houses, generally having bath and water closets, 
use but 8.4 gallons per capita per day. Coming now to 
Worcester, the average per capita consumption daily of 
the whole city is but 16.8 gallons. In London, where the 
meter system prevails to a large extent, houses renting 
from $250 to $600 each, having bath and two water 
closets, are given as using but 25.5 gallons per capita per 
day, while the middle class of houses, with an average 
rent of $200, use but 18.6 gallons per capita per day.” 


—John Kenny, water assessor of Hoboken, N. J., re- 
cently investigated water department methods at New- 
ark, and reported as follows: “At Newark they have 
thirteen inspectors steadily employed, whose duty it is to 
report at least once in each six months on every piece of 
property in their respective sections liable to be assessed 
for water rates. When a building is about to be erected, 
the builder, on applying for a permit, has to pay for the 
water to be used in its construction. When the building 
is finished the inspector must see that the water is turned 
off. When the owner is ready to rent the building he 
makes application to the assessor to have the water 
turned on. From that date the water rents are charged 
against the building. This seems to be an equitable rule. 
The system here is to charge the building with everything 
from date of taking out the tapping permit. Both build- 
ers (those who build houses for sale) and property own- 
ers complain of this method as being unjust: They say 
they should not be charged for water they do not use, as 
it takes several months to complete a building from the 
date of taking out the tapping permit. The assessor in 
Newark makes any corrections that may be necessary, 
but it is rarely that he has to do so, owing to the fact that 
an assessment is made every six months. They collect 
their water rents twice a year, on the first of May and 
November. Should the rents be not paid within those 
dates the owners are served with a five days’ notice that 
the water will be cut off.” 


SPIN Pent ae 





> aapanlere: 





172 CITY GOVERNMENT. November, 1897 


—The contract between the city. of Denver and the 
Denver Union Water Company says that the water rates 
to be charged in Denver shall be the average of the rates 
of St. Louis, Chicago and Cincinnati. In the litigation 
to adjust the rates the city has filed a complaint in which 
the average of the rates of the three cities and the prevail- 
ing Denver rates are stated as follows: 


Average Denver 

Three cities, Rate. 

Residence F OF 2 /COOMNS « . 6:<5.0665 sess eee eee $4.00 
ReQGence 2° TGOMIS:5..5 o500sauceees uAcwaaees eee 4.00 
MEREERES BiTOBDNE 250055 asic oixSab Ade oa eee 3.890 4.00 
BrennmenGe © FOCUS iconic es ae oink sa eeeeee 4.83 4.80 
ReGENOP BI TOONS os.n06.00%acddshs crreassese. Sao 4.80 
RERCE FOF BO TOOMS... 0 66 35 kia scisacwas 6.52 5.60 
Residence 9 or 10 rooms.. 7.59 6.40 
Remmenre IP Gt 12 TOORIS | i. eK bike Os des eels 8.53 7.20 
Residence EO Se PROS. as. 6s 6x05 css aSeeseesen Bae 8.00 
Residence 15 1Or 10 TOOMS 6366. wiesiescs eee aso ROLOS 8.80 
MORIGENLE TFITOOIS:.... 66.60.56 0 dows deineasdaces BOO 9.60 
PERIENCE IG TOORIS: 6c 36 os Sees 06s Secenee toys 11.28 9.60 
ROEUERCO FO TOONS: «isso. skis es cseensesesals 11.71 10.40 
ROMGEDCE 20 ZOGING » vs 5040.5s ck eae kee ew ancun Eee 19.49 
Store rooms 12)4 feet or less.................+ 2.990 4.00 
Store rooms over 1274 feet to .18................ 3.28 6.40 
Store rooms over 18 feet to 25 feet............ 4.16 9.60 
Store rooms over 25 to 27% feet.............. Q.2I 12.00 
Store rooms over 3714 to 50 feet.............. 10.66 13.00 


—L. N. Case, superintendent of the Detroit water 
works, when he appeared before the Senate Committee 
of the Michigan State Legislature to oppose the free 
water bill, spoke as follows regarding the use of meters: 
“There has been found but one really efficient restriction 
to waste, and that is the meter. The meter prevents the 
introduction of uses which the consumer is unwilling to 
pay for. For years, and up to 1889, Detroit, Buffalo and 
Philadelphia operated upon the assessment plan entirely. 
Detroit, in 1888, pumped a daily per capita supply of 204 
gallons. Our capacity was more than exhausted, and 
complaints of short supplies were bitter and unceasing. 
March 6, 1889, I demonstrated to the board that meters 
must be used to stop this enormous waste, or an enlarge- 
ment of the works be entered into immediately at an esti- 
mated expense of $600,000. The introduction of meters 
was decided upon. The following ‘conditions of these 
three cities in 1887 and 1896 will show the results of the 
introduction of meters in Detroit and the continuance of 
the old method in Buffalo and Philadelphia: 

DAILY PUMPAGE IN MILLION GALLONS. 


Buffalo. Philadel phia. Fen 
ts «inne Dee eek eee eee 88 36 
"re eR eo a yes | 239 36 
INCREASE OF POPULATION. 
Buffalo. Philadelphia, Detroit. 
34 per cent. 46 per cent. 56 per cent. 


Detroit, at the same rate of increase of Buffalo and 
Philadelphia, which corresponded exactly with her in- 
crease previous to using meters, would have pumped 101,- 
000,000 gallons. This would have required an expendi- 
ture of over $2,000,000 for engines and pipes more than 
was expended, and an extra expense for pumping water 
of $94,900 for last year, with a proportionate increase for 
the intervening years. 


MUNICIPAL IMPROVEMENT NOTES. 





—Rudolph Hering, of New York, has been engaged as 
consulting engineer with Ernest Adam in the construc- 
tion of the new million-dollar sewer system at Newark, 
N. J. 

—A. J. Murphy has been given the five-year garbage 
collection and disposal contract of the city of Chicago. 
His bid, $250,270 a year, was the lowest of the ten sub- 
mitted. Mr. Murphy will use the Wright system of cre- 


” 


mation, now in successful operation at Hamburg, Ger- 
many. 


—-New London, Conn., under a contract just awarded, 
will have its streets cleaned and garbage removed for one 
year for the sum of $3,344. The city is divided into seven 
districts for this work, and in one district the waste and 
garbage is to be removed every day except Sunday; in 
the other districts the cleaning is to be done twice a week. 





—Mayor Taggart, of Indianapolis, will endeavor to se- 
cure the establishment of free public baths in his city next 
year. He says: “I have no definite plan in mind, but the 
institution should have baths for women, baths for men 
and baths for children, with attendants supplied by the 
city. The equipment should consist of all that is found in 
the best bath houses and the cost to the public of taking 
baths will be nothing. I would doubt somewhat the 
propriety of locating the institution on the canal, but it 
should be situated somewhere where reservoirs can be 
filled and refilled with pure water as needed.” 


—It is reported that the formation of a sewer pipe trust 
is under way. The idea of a combination of these inter- 
ests is by no means a new one. In fact, a sort of double 
combination was in effect from February 15, 1895, to 
about July, 1896. The main association was composed 
of three branches. One of these, the Central Company, 
controlled the output of twenty-seven fire-clay factories 
of Ohio; a second, the Union Company, handled the 
stock of seventeen Akron, Ohio, companies; while the 
third, known as the New York State Association, was 
composed of three concerns in this State. Except for a 
company at St. Louis, one or two near Chicago, and a 
few in the Southern States, these three associations in- 
cluded practically the entire trade. The combination was 
broken in the summer of 1896, however, and since then 
the various companies have been working independently. 
The plan now proposed is that of actual amalgamation 
on practically the same basis as that adopted by the 
Standard Oil Company. Negotiations for a consolidation 
were commenced last December and officers elected, but 
the movement seemed to lose strength and did not ma- 
terialize. ' 


—A. H. Shuck, a taxpayer, has begun injunction pro- 
ceedings to restrain the city of Reading, Pa., from carry- 
ing out an asphalt paving contract with the Pennsylvania 
Asphalt Company, of Philadelphia. The bill alleges that 
giving the contract to this company shuts out all compe- 
tition, and places the taxpayers at the mercy of a monop- 
oly. It contends, under oath, that prior to 1894 there was 
competition between the Trinidad Paving Company, 
which controlled all the Trinidad pitch lake asphalt, and 
the New York and Bermudez Paving Company, which 
controlled the asphalt coming from Bermudez. It is al- 
leged that now these two companies have come to an 
understanding and so no longer compete with each other, 
and that the right to the use of the Trinidad asphalt in 
Reading is owned by the Barber Company, while the 
Bermudez grade is under the control of the Pennsylvania 
Asphalt Company. It is charged that the two latter are 
subordinate companies to the two previously named, and 
have an agreement with reference to paving in Reading 
(the same as their alleged agreement in Philadelphia), 
and that all paving in Reading is to go to the Pennsyl- 
vania Company. It is alleged in the bill that the Barber 
Company’s bid for Reading was $2.32 per square yard, 
vet it had done similar work for $1.25. It was contended 
by counsel for the plaintiff that because the specifications 
called for Trinidad pitch lake or Bermudez asphalt it 
shut out all competition, as these two kinds of material 
were practically under the control of one man, who not 
only controlled the source of supply, but its application in 
this country. 


























Jacob Kraus is the new chief of the fire departinent 
at Rahway, N. J. 

—Ilrank McGee has succeeded Thomas Wilkinson as 
chief of the fire department at Dallas, Tex. 

—A fireboat pipe line has been put in at Buffalo and 
successfully tested. The system will be extended. 

—The running team of the First Ward Hose Com- 
pany, of Butler, Pa., during its six years of existence has 
won $2,750 in prizes. 

—The fire department of Elmira, N. Y., has just put 
into service a combination chemical and hose wagon. 
The apparatus cost $1,300. 

—T. A. Compton has resigned as chief of the fire 
department at Independence, Mo., and John Nesbitt has 
been appointed acting chief. 

—The Board of Aldermen of Salem, Mass., have voted 
to increase the salary of the chief engineer of the fire de- 
partment from $600 to $1,000 a year. 

—A paid fire department is being urged at Washing- 
ton, Pa. It is thought, however, that it will not be possi- 
ble until Washington is consolidated with the surround- 
ing boroughs. 


—Chief Barrett, of the Indianapolis Fire Department, 
suggests that special electric cars be built, with runways, 
for the transportation of fire approaches to suburban 
towns. 


—The Albany fire officials are so well pleased with the 
work of chemical engines that they have recently added 
two more to the service, and propose to have all the fire 
houses in the city supplied with chemicals at an early 
date. 

—Officers of the Merrill, Wis., fire department have 
been elected as follows: Patrick Love, president; Thom- 
as J. Sullivan, secretary; James Clifton, treasurer; John 
W. Cotey, chief; Martin Olson and Joseph Bartelme, as- 
sistant chiefs. 

—John W. Regan, first assistant engineer of the Bos- 
ton fire department, has been retired, having passed the 
age limit of sixty-two years. Chief Regan has been in 
the service continuously for forty-four years, and is one of 
the best known fire fighters in the country. 

—The fire commissioners of Hartford, Conn., have de- 
cided that hereafter men appointed to the force must not 
be less than 5 feet 7 inches tall and weigh not less than 
135 pounds. It has also been decided to establish a pen- 
sion fund for the department and a training school for 
horses. 

—The fire commissioners of St. Paul, Minn., have 
awarded the contract for a new fire alarm system to the 
Gamewell Company. The new equipment will cost 
$9,940, and is known as the manual system, with storage 
batteries. The contract calls for a complete central of- 
fice, with thirty circuits. 


—L. P. Weber, chief of the fire department of Boston, 
has entered upon his fourteenth year of service in that po- 
sition. The fact is interesting because the office has never 
been occupied so long by one man in the history of the 
modern department, and we doubt if it has in the history 
of the city. This was an instance where the office sought 
the man, and the results have been good. 

—The proposition of establishing a paid fire depart- 
ment is being agitated at St. Augustine, Fla. F. H. 
Greatorex, chief of the volunteer department, estimates 
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that a force of thirteen men and two horses would be 
needed. This service would entail an expense, according 
to the chief's figures, of more than $6,000 per annum, a 
sum out of the reach of the city’s present financial condi- 
tion. 

—Chief Joyner, of Atlanta, Ga., has for the past sev- 
eral years been trying to induce the city authorities to 
allow him to purchase a water tower. At the Columbus 
convention of the League of American Municipalities 
Mayor Collier and the councilmen of Atlanta witnessed 
the exhibition given by the Columbus Fire Department, 
and they were so favorably impressed with the work of 
the water tower that they will now probably authorize 
Chief Joyner to make the desired addition to the appa- 
ratus of his department. 


—On the night of October 18 occurred the first fire of 
any magnitude in Baltimore on which the combination 
chemical engines were used. The fire companies that re- 
sponded on the first alarm were equipped with combina- 
tion wagons, and the chemicals were used exclusively to 
extinguish the fire. “Had we used water,” said Chief 
McAfee, “the damage would have been twice as great. 
The work of the chemicals demonstrated the wisdom of 
adopting the combination equipment, and that chemicals 
are of great value in handling warehouse fires.” 


—The Revere Rubber Company recently sold a quan- 
tity of fire hose to Greenfield, Ind., and were supposed to 
guarantee it for four years. When the hose burst it 
was pointed out that the guarantee read that the hose 
was to stand 400 pounds pressure “at time of ship- 
ment.” The city threatened to have the courts construe 
the meaning of this peculiar guarantee, but the com- 
pany fixed matters by taking the hose back and sup- 
plying a better quality. The Revere Company state that 
the agent who sold the hose was “crooked” and has been 
discharged. 


—In his final report to the council, Mayor Ochs, of 
Chattanooga, Tenn., spoke of the fire department as 
follows: “The fire department was managed with econ- 
omy and good judgment. The expenses for the year fall 
considerably below the estimates... The department is in 
excellent condition, with fine equipment. Some addi- 
tional purchases of hose are necessary, but these will 
probably be made in the near future. Chairman Wilcox, 
of this committee, has kept close supervision over this 
department, and merits especial praise for the econo- 
mies practiced, as does Hon. J. C. Howell for his bril- 
liant record as chairman in the four years preceding.” 


—The new rules just issued by the board of fire and 
police commissioners of Milwaukee provide several 
changes in the manner of appointing and trying members 
of the police and fire departments. Every member of the 
departments, except the chiefs or first assistants, will, 
when accused of an offense, be entitled to a hearing be- 
fore the chiefs of their department, and must be served 
with written charges or complaints preferred. Notices 
of hearings must be given the commissioners twenty-four 
hours previous to the time set for the hearing. Another 
important clause provides that “whenever there is a va-~ 
cancy to be filled by appointment or promotion in either 
the fire or the police department, the chief of such de- 
partment shall make a requisition in writing upon this 
board for the names of persons eligible to such position, 
and the chief examiner shall thereupon transmit to the 
chief requesting twice as many names, taken from the 
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eligible list in the order of their standing, as there shall 
be vacancies to fill; and the name or names of the person 
or persons appointed or promoted to fill such vacancy 
or vacancies shall be taken in from the list of names so 
certified; but in cases of original appointments, such ap- 
pointments shall be made in the order in which the names 
stand on such list whenever practicable.” 

—In an editorial urging the payment of pensions to 
firemen, the Atlanta, Ga., Journal, says: “No class of citi- 
zens deserve in a higher degree the respect and gratitude 
of the public than brave, honest, faithful firemen. The 
performance of duty often calls them to risk their lives, 
and only in very rare cases have they heen known to fail 
to come up to the highest requirements of a situation. 
There is seldom a great fire at which there is not an ex- 
hibition of heroic courage and endurance by one fireman 
or more. The record of their deeds of daring would 
inake a volume to illustrate the noblest possibilities of hu- 
man nature. Many a fireman has lost his life when he 
would have saved it but for his efforts to rescue others. 
None but men of the best character and the truest pluck 
should be selected for this service, and those who are 
found worthy should receive liberal encouragement and 
reward.” 

—The accompanying illustration shows Captain 
Burns, of Hook and Ladder Company 1 of the New 
York Department, equipped with a “Midget” smoke pro- 
tector. This device is exceedingly simple in arrange- 
ment, but very effective in operation. The claims made 
for this appliance are that it combines the good qualities 
of being practical as well as safe, reliable and efficient. 
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It cannot get out of order, and is always ready for use. 
As will be seen by the cut, it protects the nose, mouth 
and eyes, and its greatest merit is that it is of such a con- 
venient size that it can be carried in the pocket without 
any inconvenience whatever. Captain Burns has used 
one of these protectors with good effect at a number 
of fires, and expresses entire satisfaction with it and says 
that he would not be without it for any consideration. 
In the official report of the committee on exhibits at the 
convention of the International Association of Fire En- 
gineers at New Haven this smoke protector was highly 
recommended and indorsed as being an extremely prac- 
tical device. 
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PERSONAL. 


—Mayor Baum, of Saginaw, Mich., is going to attend 
the national convention of mayors and councilmen at 
Columbus. 


—Thomas J. Montgomery has been elected president 
of the new council at Indianapolis. The council is com- 
posed of seventeen Democrats and four Republicans. 


—John T. Wheelwright has been appointed a tem- 
porary member of the Boston park board by Mayor 
Quincy. Mr. Wheelwright is assistant corporation 
counsel. 

—Col. Edward Watkins has been inaugurated as 
mayor of Chattanooga, Tenn. He is in every way fitted 
to continue the good work for improved municipal con- 
ditions so well begun by the former mayor, George W. 
Ochs. 

—FI. W. Cappelen, the well-known city engineer of 
Minneapolis, Minn., thinks it will pay any large city to 
equip a first-class asphalt plant, buy the raw material in 
the open market and then do its own paving and re- 
pairing. 

—Mayor J. C. Bush, of Mobile, Ala., has been making 
a tour of the Southern cities to investigate water sup- 
plies, sewerage systems and other public works. The 
city of Mobile recently voted to issue bonds for $500,000 
for water works, and $250,000 for sewers. 

—John P. Quigley has been appointed chief of the fire 
department of Syracuse, N. Y. He has been a fireman 
since his youth, having begun his service as a hoseman 
in Engine Co. No. 1, in 1878, when he was twenty-one 
years of age. Three years later he was made engineer oi 
that company, and July 1, 1886, he was promoted to be 
second assistant chief. Upon the death of Chief Henry 
Reiley in 1895 he was made first assistant chief. 





SPEAKING OF PAVEMENTS. 


The Rochester Herald makes the statement that one 
kind of asphalt is as good as another, and says that Ber- 
muda, Vulcanite, Rock Asphalt, Trinidad Land Asphalt, 
Alcatraz and others have been put down with gratifying 
results in various cities in this country. We believe what 
the Herald says. Pavement makers who remain in the 
business year after year must manufacture a good article, 
else they would be forced to fail. Local officials who 
appear to be in terror lest some other brand of asphalt 
than that sold by the Warren-Scharf Company is bought 
by Binghamton, should do a little investigating outside 
of Binghamton, and when the facts and figures are sub- 
mitted to show that they are wrong, they should ac- 
knowledge their error like gentlemen. It is probably 
within the bounds of truth to say that all kinds of asphalt 
pavements at present on the market are good, and if 
properly put down will give satisfaction; therefore, there 
is no reason why the city of Binghamton should not 
strive to induce asphalt companies to compete with each 
other freely when there are any paving contracts to be 
let in Binghamton. It must be said, in all truth, that 
the taxpayers are not satisfied to think that one company 
has put down all the asphalt pavements manufactured in 
this city during the past nine years. For the sake of the 
appearance of things lively competition should be invited. 
—Editorial in Binghamton, N. Y., Herald. 























Items of 


—The Utica Paving Company was awarded the con- 
tracts for paving Main and Washington streets, Bing- 
hamton, N. Y. Alcatraz asphalt will be used. 

—City GOVERNMENT is a thought-provoking publica- 
tion. Every alderman and city official in the country 
should have his name placed upon the magazine’s sub- 
scription list—Bay City, Mich., Tribune. 

—Chief James Sprake, of the Plymouth, Pa., fire de- 
partment, writes to the Gleason & Bailey Manufactur- 
ing Company as follows: “Allow me to compliment you 
on the wagon you sold our borough about a year ago, 
for it won the State fireman’s prize at Wilkesbarre for the 
handsomest wagon in line.” 


—The Sawyer Electric Company, of Philadelphia, has 
moved its offices from the Lippincott Building to the 
Sawyer Building, 1308 Arch street. The company oc- 
cupies the entire building at the latter address. The 
change was rendered necessary on account of the large 
increase in the company’s business. 


—Philadelphia Gas Improvement Company, of Phila- 
delphia, are increasing their plant by erecting a new fire- 
proof pipe shop, constructed entirely of iron. The build- 
ing has steel framework and a corrugated iron covering. 


Interest. 


Contract for erecting the building has been let to the Ber- 
lin Iron Bridge Company, of East Berlin, Conn. 


—The private police of Cincinnati have been ordered to 
cease wearing uniforms resembling those of regular po- 
licemen. They must wear light blue caps without 
wreaths. Chief Deitsch says the private police enter sa- 
loons and other places, where regular police are not per- 
mitted to go, and that the similarity of uniform makes 
a bad impression for the regular police. 


—The New Jersey Car Spring and Rubber Company, of 
Jersey City, have recently issued a new catalogue, which 
is artistically illustrated and printed. It contains pictures 
of the immense mills of the company, and also illustrates 
the various goods made. The New Jersey Car Spring 
and Rubber Company are keeping up with their record 
for progressiveness in issuing such a handsome catalogue. 


—The Daylight desk lamp, manufactured by the War- 
ing Supply Company, New York city, gives an abund- 
ance of soft light, which renders it almost indispensable 
in dark offices. The light is so well distributed that no 
shadows are thrown on the desk, and at the same time 
the eyes are protected. The company reports that this 
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TMIS IS OUR RECORD FOR 1896: 


JANUARY Ist, 1897, NUMBERED AND SOLD METER... . . 
JANUARY Ist, 1896, NUMBERED AND SOLD METER 2 ibe 


METERS SOLD IN 1896, .° 
METERS SOLD IN 1895, . ... 
INCREASE OVER 1895, ae 


88,981 
73,525 
15,456 
14,076 

1,380 


We Stamp our Meters only as we sell them. 


Number of Meters sold to date, 102,952. 


Catalogue and Price List furnished on application. 





THE MUNICIPAL SICNAL COMPANY’S 


System of Police Signal and Intercommunication 


(PATHNTHD) 
Installed in the following; among many other prominent cities ; 
each of the successive sixteen police precincts cae since 


1886 in the City of Boston, Mass., Newark, N.J., Fa 
Albany, N. Y., Manchester, N. H. 


River, Mass., 
In operation absolutely non- 


interfering, and CAN ALONE LECALLY, distinguish important or 
Emergency signals, from less important, or on-duty signals. 


Municipalities contemplating the installation of a Police 


and Intercommunication System will on investigation feel assured 
of its positively reliable and at all times effective work. . . 


MUNICIPAL 


2stimates, Descriptive Matter, 
... References... 


SIGNAL 


28 STATE STREET, BOSTON, MASS. 


COMPANY, 


See 
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176 Crry 
lamp is growing in popular favor and that it is doing well 
with them. 


—Superintendent William J. McKelvey, of the Brook- 
lyn Police Department, resigned to accept the Citizens’ 
Union nomination for register of Kings County. The 
Democratic landslide in Greater New York carried him 
down with all the other candidates on his ticket. Mr. 
McKelvey, who served on the Brooklyn force with the 
utmost efficiency for over a quarter of a century, will re- 
ceive a pension of $2,500 a year. 


—The Puritan Electric Company has moved its office 
from 150 Nassau street to the Bowling Green Building, 
11 Broadway, New York city. In its new quarters the 
company has increased facilities for handling its alter- 
nating-enclosed arc lamp. The change of location was 
rendered necessary on account of the large increase in 
business experienced by the company. Since the fall 
season began this increase has been marked, and it has 
taxed the productive facilities of the company to the ut- 
most. 


—Mr. R. B. Corey, 711 Havemeyer Building, New 
York, has been appointed agent in the metropolitan dis- 
trict for the Amorite Interior Conduit Company, of Pitts- 
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burg. The Amorite conduit has been approved by the 
board of fire underwriters and the-fire department of the 
city of New York. It is a superior insulated conduit, is 
flexible, and can be bent into any shape, while cold, by 
the workmen. Mr. Corey is a business man of rare 
ability, and with such a meritorious article as the Amorite 
conduit he will doubtless build up a large trade. 

—The Newport News Ship Building and Dry Dock 
Company, of Newport News, Va., are erecting at their 
shipyard a crane capable of lifting 140 tons. This crane 
is to be used for the placing of engines, boilers and other 
machinery in the large war vessels which they are con- 
structing for the Government, and will be also used for 
placing on the sides of these vessels their armor plates, 
some single pieces of which weigh from 40 to 50 tons. 
The crane will have sufficient reach so that it will cover 
the entire width of a large cruiser. This crane revolves 
in a circle on a turn-table, which is supported on a steel 
foundation about 25 feet high. This steel foundation is 
to carry, besides its own weight, the weight of the crane, 
its machinery, and whatever load may be lifted, which, 
altogether, will aggregate goo tons. The steel support 
for this crane is being furnished and erected by the Ber- 
lin Iron Bridge Company, of East Berlin, Conn. 
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UNIFORMS 


for Police and Firemen. 


He who makes the best goods gets the most 
business. 












The largest manufacturer of uniforms in 
America is 


THE lM. C. LILLEY & CO., Columbus, Ohio. 


5 W. Va. 
Catalogues and full information free. 





VITRIFIED 


Paving Bricks = Blocks 


Of High Grade for Cities and Towns. 


General Offices, Bissell Block, PITTSBURG, PA. 


WORKS: Rocky Side, Union, Eagle, A2tna, Clifton, Crescent, Sligo, located at New Cumberland 
We invite correspondence from those desiring Vitrified Paving Material of 
acknowledged superiority in respect to durability, uniformity and beauty. 





G. L. REED, Pres. G. S. ETTLA, Sec’y and Treas, 
E. B. REED, Superintendent. 


Clearfield Clay Working Co., 


CLEARFIELD, PA., 


“RUSSELL” 





MANUFACTURERS OF 


THE STANDARD MODERN 
ROADWAY MATERIAL. 


Vitrified Annealed Street Pavers of Every Description. 
BUILDING BRICK of every kind—Red, Buff, 
Old Gold, Pompeian, White, Etc. 
FIRE BRICK for all uses. 
SHALE AND CLAY PRODUCTS GENERALLY, 


Also STONE CURBING cut to order. 





Steam Road Rollers. 


For Contractors, Corporations and Municipalities. 


RUSSELL & CO., Massillon, Ohio. 


JULIAN SCHOLL & CO., Agents, 
126 Liberty St., New York, N. Y. 


i —— 








H. Stevens’ Sons Zo., “er” 


MANUFACTURERS OF 


SEWER and RK. R. CULVERT PIPh 


Fire Brick, Milled Clay Flue Pipe and Chim- 
ney Tops, Urns, ete. Correspondence solicited 

Awarded Gold Medal Cotton States and Inter- 
national Exposition, 1895. 


Photo Engraving Co., 


67 Park Place, New York. 


Half-Tone. » 


are 








Line Engraving. 
Color Plates. 











SIMPSON BROS. CO. 
CONTRACTORS FOR 
COMBINED CURB AND GUTTER 
And Portland Cement Sidewalks. 
ESTIMATES FURNISHED ON ALL OLASSES OF 





JOHN H. ESSON. 


SUCCESSOR TO BURNS & ESSON, 


GENERAL CONTRACTOR. 


100S CHAMBER OF COWMERCE, CHICAGO. 
TELEPHONE, MAIN 4588. 


TO PAVING CONTRACTORS, 


GEO. W. BOLLENBACHER, 


Stone Broker, 
BLOOMINGTON, INDIANA. 





i nts, Macadam Streets, 
CEMENT CONSTRUCTION. Belle Sere ilies Medoors, and all kinds Street Curbing and Flagging a specialty. Cor- 
Room 704 Chamber of Commerce, Chicago. of Curbing and Cement Work. seppoadence solicited. 
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—The Vajen-Bader Company, of Indianapolis, recent- 
ly sold six of their well-known helmets to the New York 
fire department and twelve to the United States Navy. 

—The Collins Company, of Collinsville, Conn., in or- 

der to better their facilities and to meet the demands of 
their increasing business, are making extensive improve- 
ments in their plant at Collinsville, and have placed the 
contract with the Berlin Iron Bridge Company, of East 
3erlin, Conn., for a large addition to their forge shop. 
The new construction will be entirely of iron in order to 
have it fireproof, no woodwork being used in the con- 
struction. 

—The New Jersey Car Spring and Rubber Company, 
of Jersey City, N. J., is about to open a_ splendidly 
equipped store at 175-177 Lake street, Chicago. ‘This 
fine double store has been remodeled and fitted up in a 
most thorough manner. A complete stock will be car- 
ried, including the full line manufactured by this well- 
known concern, and will include all the different grades 
of hose, belting, packing, mats, mattings, linen and cot- 
ton hose, etc. The New Jersey Car Spring and Rubber 
Company is one of the pioneers in the trade, having been 
established since 1858. They are progressive, and have 


a fine up-to-date plant, with every new appliance in the 
way of machinery to make their goods quickly and well, 
and the opening of the Chicago store is looked for with 
interest by the trade. 


The store will be conducted under 


Contractors’ 
Drainage 


bramage | PLIMPS, 


Handling Dirty, Gritty and Sandy Liquids 
without Wear, Oil or Care Pumping Outfits 
for Contractors, Mining, Irrigating, Railroad, 
Quarry. Drainage and Manufacturing pur- 
poses. Second-hand Engines, Boilers, Pumps 
and other Machinery = on hand, Ex 
hanging. 


SMASLINS, 388x287 Rushes, 














~ 


CITY GOVERNMENT. 177 


the management of Frederick G. Davis, who is well and 
widely known by buyers and users of mechanical rubber 
goods. Mr. Davis brings to his duties an extensive ex- 
perience, and as the products of the New Jersey Car 
Spring and Rubber Company are of known reputation 
and worth the success of this new move of the company 
seems assured from the start. 


—aA trial was made in the police cells in Portsmouth 
Dockyard on Tuesday of the Vajen-Bader patent smoke 
protector for firemen, which consists of a helmet-shaped 
head covering, fitted with mica eye pieces, and supplied 
with fresh air from a reservoir containing 100 pounds of 
air. In one of the police cells, which was hermetically 
sealed, two fires of cotton waste, leather, and other sub- 
stances calculated to emit suffocating fumes were lighted 
in a bogy. Among the officials who witnessed the trial 
were Commander Cuddy, of the Dockyard Reserve; and 
Mr. J. A. Yates, chief constructor, and Mr. J. T. Corner, 
chief engineer of the dockyard. As soon as the cell 
door was opened a constable wearing the helmet entered 
and stirred the fires, remaining in the cell for twenty min- 
utes, when he had to be released owing to the heat. Com- 
mander Cuddy then entered and remained for ten min- 
utes. It was considered that the trial was a complete suc- 
cess, and that the helmet would be valuable in enabling 
men to discover the locality of a fire in the confined 
spaces of a ship.—London Times, September 10. 





[DIXON "S SILICA SILICA (FRAPHITE PAIN T 


FOR TIN OR SHINCLE ROOFS AND IRON WORK. Tin roofs well painted have not re- 
IT IS ABSOLUTELY WITHOUT AN EQUAL. 





quired repainting for 10 to 15 years. 
If you need any paint it will pay you to send for circular. 


JOSEPH DIXON CRUCIBLE CO.. Jersey City, N. J. 








New York, August, 1897. 


It has;come to our notice that reports are being industriously circulated 
to the effect that THE ALCATRAZ COMPANY has sold out its interests to 
the Trinidad-Bermudez combine and that the production and use of Alcatraz 
Asphalt is controlled by such combine. 
more particularly in Buffalo, Cleveland, Erie, Detroit, Saginaw and Hoboken, 
cities in which Alcatraz Asphalt has come into direct competition, at the recent 
lettings, with the asphalt of the Trinidad-Bermudez monopoly. 

These reports have been circulated evidently with malicious intent, to de- 
ceive the municipal ofizers and taxpayers of cities throughout the United 
States by leading them to believe that GENUINE COMPETITION could not 
be obtained from the bids of those using ALCATRAZ ASPHALT. 

We declare all such reports and rumors to be absolutely and entirely false. 


THE ALCATRAZ COMPANY. 


WILLARD T. BARTON, General Eastern M:nagzer. 


Such reports have been circulated 
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Contracts Solicited for Sprinkling En tire Cities. 


SPRINKLING GAR 


Local Companies Formed for Carrying on Work of Street Sprinkling. 


Worcester, [lass. 





Tuts Company controls all 
patents of the United Tramway 
Sprinkler Co., Louisville, Ky. 


Car prinkler. Co. 


(INCORPORATED.) 


Be ah ae A 


on Reasonable Terms. aglt> 







































CrVvy GOVERNMENT. 


November, 1897 


“Contracting and Purchasing Directory.” 


AIR COMPRESSORS. 
Clayton Air Compressor Works, 25 
Cortlandt St., New York. 


AIR LIFTS. 
Geo. J. Kennedy, 1801 Gratz St,, Phila- 
delphia, Pa. 


ALARM SYSTEMS, FIRE AND PO- 
LICE. 
Gamewell Fire Alarm Telgraph Co., 
19 Barclay St., N. Y. 
Municipal Signal Co., Boston, Mass. 
Partrick & Carter Co., 125 South 2d St., 
Philadelphia. 
U. S. Fire and Police Telegraph Co., 246 


Washington St., Boston. 
ART TILE. 
Scheibell-Brown Co., Columbus, Ohio. 
ASPHALT. 


Alcatraz Co., San Francisco and N. Y. 


ASPHALT MIXERS. 
Erie Machine Shops, 18th and Peach 
Sts., Erie, Pa. 


BADGES AND MEDALS. 
Chas. G. Braxmar, 10 Maiden Lane, 
New York. 


BAG CARRIERS. 
Thornton H. Motley & Co., 43 John St., 
N.Y. 


BATTERIES. 
Gordon-Burnham Battery Co., 82 West 
Broadway, N. Y. 
S. S. White Dental Mfg. Co., Phila- 
delphia, Pa. 


BELLS. 
Meneely Bell Co.,"§Troy, N. Y., and 
177-9 Broadway, New York. 
BOILERS. 
Wm. B. Pollock & Co., Brier Hill, Ohio. 


BROOMS. 
Bentley Broom Works, 123-131 Nor- 
wood Av., Buffalo, N. Y. 
Escoba Mfg. and Supply Co., 147-149 
Cedar St., N. Y. 


CEMENT. 
Buckeye Portland Cement Co., Belle- 
fontaine, Ohio. 
Union Akron Cement Co., 141 Erie St., 
Buffalo, N. Y. 


CHEMICAL ENGINES. 
A. W. ,Dolfini & Co., 140 Nassau St., 
New York. 


CIVIL AND CONSULTING ENGI- 
NEERS. 
Crellin & Lovell, Equitable Building, 
Des Moines, Ia. 

F. A. Dunham, 150 Nassau St., N. Y. 
J. T. Fanning, 330 Hennepin Av., Min- 
neapolis, Minn. 
Charles A. Hague, 39 Cortlandt St., 

New York. 
C. O. Mailloux, 150 Nassau St., N. Y. 
Pierce & Richardson, 315 Dearborn St., 


Chicago. 

Alexander *Potter, 137 Broadway, New 
York. 

Frederick Reckenzaun, 44 Pine St., 
New York. 


David C. Sanford, 87 Church St., New 
Haven, Conn. 

B. Schreiner, Des Moines, Ia. 

Edmund B. Weston, 86 Weybosset St., 
Providence, R. I. 

Wise & Watson, Passaic, N. J. 


CONTRACTORS, 
R. J. Boyd Paving and Contracting Co., 
Kansas City, Mo. 
DISINFECTING APPARATUS. 
Sanitary Construction Co., 56-58 Pine 
St., New York. 
W. F. Morse, 56-58 Pine St., New York. 





ELECTRICAL CONTRACTORS. 
— & Holcomb Co., Springfield 


ELECTRICAL ENGINEERS. 
Frank B. Rae Engineering Co., 134 
Monroe Street, Chicago, II. 


ELECTRIC SUPPLIES. 
Partrick & Carter Co., 125S. Second 
St., Philadelphia. 
Gordon-Burnham Battery Co., 82 W. 
Broadway, New York. 


ENGRAVERS. 
Photo-Engraving Co., 67 Park Place, 
New York. 


FIRE APPARATUS. 

A. W. Dolfini & Co., 140 Nassau St., 
New York. 

Gleason & Bailey Mfg. Co., 181-189 
Mercer St., New York. 

S. F. Hayward & Co., 357 Canal St., 
New York. 

Seagrave & Co., Columbus, Ohio. 


FIRE BELLS. 
Buckeye Bell Foundry, Cincinnati, O. 
Meneely Bell Co., Troy, N. Y., and 
177-9 Broadway, New York. 


FIRE HOSE. 
Fabric Fire Hose Co., 68 Murray St., 
New York. 
Mineralized Rubber Co., 18 Cliff St., 
New York. 
New Jersey Car Spring and Rubber 
Co., Jersey City, N. J. 


FIREMEN’S HATS. 
G. A. Goebel, 199-201 Madison St., 
cago, Ill. 


GARBAGE FURNACES. 
Henry W. Atwater, 72 Imperial Bldg., 
Montreal, Canada. 
W. F. Morse, 56-58 Pine St., New York. 


GENERAL CONTRACTORS. 
John H. Esson, 1008 Cham. of Comm., 
Chicago. 
GULLY CLEANERS. 
Henry W. Atwater, 72 Imperial Bldg., 
Montreal, Canada. 


HOSE JACKETS. 
Cooper Hose Jacket Co., 
Minn. 


INSULATED WIRES AND CABLES. 
Bishop Gutta Percha Co., 420-426 E. 
25th St., New York. 
National Conduit and Cable Co., Times 
Bldg., New York. 
Okonite Co., 253 Broadway, New York. 


NOZZLES. 
A. W. Dolfini & Co., 140° Nassau St., 
New York. 
New Jersey Car Spring and Rubber 
Co., Jersey City, N. J. 
New York Coupling and Supply Co., 59 
Ann St., New York. 


PAINTS, GRAPHITE. 
Jos. Dixon Crucible Co., Jersey City, 
N. J. 


Chi- 


Minneapolis, 


PAVING BRICK. 
Clearfield Clay Working Co., Clearfield, 
P 


a. 
Mack Manufacturing Co., Bissell Block, 
Pittsburg, Pa. 
Purington Paving Brick Co., Galesburg, 
Ill. 
PIPE, SEWER AND CULVERT. 
H. Stevens’ Sons Co., Macon, Ga. 


PIPE, WATER AND GAS. 
Charles Millar & Son, Utica, N. Y. 


PUMPS, CONTRACTORS’, DRAIN- 


AGE AND SEWERAGE. 
—T 165-197 First St., 


Jersey City, 





ROAD MACHINES. 
Austin & Western Co., Ltd., Chicago. 
O.S. Kelly Co., Springfield, Ohio. 
Russell & Co., Massillon, Ohio. 
St. Johnsville ’ Agricultural Works, St. 
Johnsville, N N.Y. 
SAFES AND VAULTS. 
Remington & Sherman Co., 23 Park 
Place, New York. 
SEWER INLETS. 
Shunk Plow Co., Bucyrus, O. 
SMOKE PROTECTORS. 
A. W. Dolfini & Co., 140 Nassau St., 
New York. 
Vajen-Bader Co., Indianapolis, Ind. 
SPRINKLING CARS. 
American Car Sprinkler Co., Worcester, 
Mass. 
STAND PIPES. 
Wm. B. Pollock & Co., Brier Hill, Ohio 
STEAM ROLLERS. 
Erie Machine Shops, 13th and Peach 
Sts., Erie, Pa. 
STEREOPTICONS. 
J. B. Colt & Co., 120 Nassau St., N. Y. 
STONE BROKERS. 
— Bollenbacher, Bloomington, 
n 
STREET-CLEANING APPARATUS. 
Indianapolis Street Cleaning Co., In- 
dianapolis, Ind. 
O. S. Kelly Co., Springfield, Ohio. 
Thornton H. Motley & Co.,43 John St., 
New York. 
Austin & Western Co., Ltd., Chicago. 
St. Louis Car Co., St. Louis, Mo. 
Henry B. Walker, 208 S. Wayne Av., 
Dayton, Ohio. 
STREET LAMPS. 
Columbus Street and Novelty Co., Co- 
lumbus, Ohio. 
Jacob G. Miner, 821-823 Eagle Ave., 
New York. 
Pennsylvania Globe Gas Light Co., 248 
N. Broad Street, Philadelphia, Pa. 
Welsbach Street Lighting Co., 246 N. 
Broad Street, Philadelphia, Pa. 
STREET SPRINKLERS. 
Austin & Western Co., Ltd., Chicago. 
SUBWAY SYSTEMS. 
National Conduit and Cable Co., Times 
Bldg., New York. 
TYPEWRITERS. 
Wyckoff, Seamans & Benedict, 327 
roadway, New York. 
UNIFORMS. 
The M. C. Lilley & Co., Columbus, Ohio. 
VOTING MACHINES. 
U.S. Voting Machine Co., Jamestown, 
N. Y. 
WATER FILTERS. 
Continental Filter Co., 44 Wall St., 
New York. 
Cumberland Mfg. Co., 220 Devonshire 
St., Boston. 
O. H. Jewell Co., 73-75 Jackson St., 
Chicago. 
Morison-Jewell Filtration Co., 26 Cort- 
landt St., New York. 
WATER PIPES. 
William B. Pollock & Co., Brier Hill, 
Ohio. 
WATER METERS. 
Standard Water Meter Co., 23 Vande- 
water St., New York. 
Thomson Meter Co., Brooklyn, N. Y. 
WATER MOTORS. 
Standard Water Meter Co., 23 Vande- 
water St., New York. 
WHEELS FOR FIRE APPARATUS 
AND TEAM WAGONS. 
Archibald Wheel Co., Lawrence, Mass. 
WIRE WORK. 
Dow Wire Works Co., Louisville, Ky. 





















Springfield 
Steam 
Road Rollers 
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Kelly “Pick-Up” ‘38 = >) 
St r eet car aN » aia 
¢ 

Sweepers far 








Full Descriptive Catalogues 
sent on application. 


The. ee 


Q.S. Kelly Co. 


NSE oa SPRINGFIELD, OHIO. 








The Decarie Automatic Gully or Catch 
Basin Cleaner. 


The only Automatic and Sanitary Machine in Use for Cleaning Out Catch Basins, Night 
Soil Vaults, Stopped or Choked House Drains, &c. 


HEN RY W, ATWATER, Manager, 


Room 72, Imperial Building, MONTREAL, CANADA. 
CORRESPONDENCE SOLICITED. 
Decarie Garbage Incinera- 


rs 


(4 


tor, the most perfect system 


re 
a 
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in existence. 


© 
i 
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‘ Decarie Fire Department 
Appliance, Controlling and 
Combination Nozzles, giving 
a 1-4, 1-2 and 1inch stream, 
with forward and back 
spray or fan-shaped spray. 
Adopted and endorsed by the 
Montreal and Ottawa City 
Fire Departments as_ the 


best Nozzle in the Market. 








DECARIE AUTOMATIC GULLY CLEANER. 
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Works at Harper, Logan County, Ohio. 


H.S. BARTHOLOMEW, President. 


PORTLAND CEMENT 


‘HOW TO USE PORTLAND CEMENT” 


G. W. BARTHOLOMEW, Jr., Treas. FRED. W. BROWN, Sec’y 


THE BUCKEYE 
CO. 


Manufacturers of BUCKEYE PORTLAND CEMENT. 


sent free on application. 


BELLEFONTAINE, OHIO. 





The long scrapers 
an 4 the hand 
brooms leave the 


The “P/ICK-UP’’ is the 
Coming Sweeper ! fine «ust which is 


Takes Ls the dirt as it passes the most dan- 
P . rous and dis- 
Noek ike @ carpet sweeper. Dee isk part 
No elevating apparatus, litt of street dirt 
noise, n oo structior Straf- : 2 

‘ 


tie; low, compact tend « *ffect- 














Inter enatir nal Two- H. se Street- diertiie na a Machina, 


Address HEN&Y B. WALKER, Pres ,208S. Wayne Ave., Dayton, 0” 


SOMEi iHING NEW! 
The Scheibell-Brown Co. 


COLUMBUS, OHIO. 


ART TILE, 


.-Made from Portland Cement.. 





Finest in Colorand Design. Most Durable 
Cheapest Tile in Market for Floors, Porches 
Sidewalks, etc. 


CO'1PLETE OUTFITS FOR MANUFACTURING 


THE seine SEWER INLET. 


(Patented Sept. 8, 1891.) 





2 ft. radius. 


Price reduced. 


Straight. 
inches, and any radius. 


6 ft. radius. 
Made for all size Pipe up to 22 


THE SHUNK PLOW CO., Bucyrus, onic. 
The Sanitary Gonstruction Gompany, 


New York City. 


Address, 





56-58 Pine Street, 


Engineers and Contractors. 


Design and erect complete plants for Municipal Disinfecting Stations. 





Steam and Forma!dehyde Gas Disinfecting Apparatus, 
Garbage Cremating Furnaces and the Household Cartage Carbon zer. 





]0H290$e9r YooHo}odo9o dodo 094 
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ROVALBLUE 


fest Line 


92 O° 9090: 


AM POINTE WEST 


‘15 TRAINS EVERY DAY &2 
IN THE YEAR 
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GOODS 4» 
GENER 
FLECTRIC SUPPLIES 


Manufactured 


PARTRICK=CARTER (o 


25 south Second St. PHILADELPHIA — 


Bee 

















Couin R. Wise, RoBERT M. WarTson, 


City Surveyor of Borough Engineer of 
Passaic, N. J. Rutherford, N. J. 


WISE & WATSON, 
Civil and Consulting Engineers, 
Passaic National Bank. Building, 
PASSAIC, N. J. 





CL.O.MAILLOUX, 
CONSULTING ENGINEER, 
150 Nassau Street, ~ New York. 
Municipal Electric Plants. 


Refers to No. Attleboro, [lass.; 
Hamilton, N. J.; Madison, WN. J. 


B. SCHREINER, 
Civil Engineer and Architect, 


PUBLIC AND PRIVATE BUILDINGS, 
IRON STRUCTURES, 
MUNICIPAL ENGINEERING. 


Des Moines, lowa 








LANDRETH, OLIN H., 
SCHENECTADY, N. Y. 
M. Am. Soc. C. E. 
M. Am. Soc, M. E, 
CONSULTING ENGINEER. 


Water Works, Water Power, Drainage, Sewer- 
age, Reclamation, Highways and Pavements. 
Expert Examinations, Tests and Reports. 


PIERCE & RICHARDSON, 
Consuliing and Designing Engineers. 


1405-1412 Manhatt 
315 Dearcorn Street, CHICAGO. 


Departm-nts of Engineering—Mechanical, Elec- 
trical, Heating, Ventilating, Sanitary. 


A SPECIALTY MADE OF TESTS AND REPORTS. 


CHARLES ARTHUR BAGUE, 


Consulting and Supervising 3 


ENGINEER, 


WATER WORKS A SPECIALTY. 


39 CORTLANDT STREET, 
New York. 





W. F. MORSE, 


Engineer and Contractor for 
Garbage Cremating Furnaces, 


Disinfecting Machinery, 
56 and 68 PINE STREET, N. Y. 





CHARLES CARROLL BROWN, 


M. AM. S. C. E., 
Consulting Engineer, 
BLOOMINGTON, ILL. 














EDMUND B. WESTON, 


Consulting and Civil Engineer, M. Am. Soc. C. E., 
M. Inst. C. E., 86 Weybosset Street, 


Providence, R. !. 


Asst. City Engineer in Charge of the Providence (R. I.) 
Water Department from 1878 to 1897: Specialties: Water 
Supply, ‘Natural Filtration,” ‘Mechanical Filtration,” 
Fire Protection, Sewerage, Municipal Work, Expert Testing 
of Pumping Engines, etc. 


F. A. DUNHAM, 
CIVIL ENGINEER. 


Special attention given to the design and construc- 
tion of sewerage systems. Consulting and Con- 
structing Kngineer for paving of every descrip- 
tion and general municipal improvements. 

150 NASSAU STREET, 109 PARK AVENUE, 
New Yor, PLAINFIELD, N. J. 
Telephone, 87 F, Plainfield. 


CRELLIN & LOVELL, 


CIVIL AND CONSULTING ENGINESRS, 


808 EQUITABLE BUILDING, 
Des Moines, la. 


Designs, superintendence and construction of iron 
and steel structures, water works and sewerage 
system. 


ALEXANDER POTTER, 


Consulting Civil Engineer, 
WATER, SEWERS, PAVEMENTS, 


137 Broadway, New York City. 
Telephone 2629 Cortlandt. 











DAVID C. SANFORD, 
Civil Engineer, 
5 oatin, ° 87 Church Street, 

NEW HAVEN, CONN. 








THE CLIPPING BUREAU 


** Is a Handy Institution.’’ 


You CAN KEEP UP TO DATE by ordering 
from us clippings of everything printed on the 
subject you are interested in. 

We read and clip the current issues of all 
American and the leading Foreign Dailies, 
Weeklies, Magazines, Trade Papers, etc. 

Material for Speeches, Lectures, Novels, etc. 

Daily reports of new industries or 
stores, etc., seeking location and Factories 
~who desire a change of location. 

Rates $1.00 per month and upwards. 

Send for our proposition. 


The Chicago Press Clipping Bureau, 


56 Fifth Avenue, CHICAGO, 








Che Press 


+ Clipping Bureau. 


ROBERT & LINN LUCE, Proprietors. 


The Largest Clipping Bureau in the World. 
OFFICES : 


ADDRESS THE NEAREST OFFICE.*% 


FRED’K RECKENZAUN, 


Consulting and Contracting 


ELECTRICAL ENGINEER 


Specialty: Storage Battery Work, 
torage Battery Equipments for Municipal 
ALARM AND POLICE TELEGRAPHS. 


44 Pine St., New Yonk. 


S 
FIRE 





J.T. FANNING, 
CONSULTING ENGINEER. 


M. AM, SOC. C. E., 


330 HENNEPIN AVENUE, 
MINNEAPOLIS, MINN. 


Plans for Public Water Supplies, Steam and Hy- 
draulic Powers and Electric Power Transmissions, 


The Frank B. Rae 
Engineering Company, 
ELECTRICAL AND MECHANICAL 
ENGINEERS. 


Suite 910, Fort Dearborn Building, 
No. 134 Monroe Street, Chicago, Hlinois. 


Member American Institute 
Electrical Engineers. ..... 


This company makes a specialty of “ Municipal 
Engineering,’’ estimates of cost of plant, cost-of 
oper tion, plans, specifications, supervision and 
final tests upon Electric Lighting and Water 
Works.Plants. 


References by permission: 


Hon. H. S. Pingree, Governor, Lansing, Michigan. 
Hon. John MacVicar, Mayor, Des Moines, Iowa. 
Hon. Edward W. Brown, Mayor, Rockford, Ill. 
Hon. W. G. Mellinger, Mayor, Cumberland, Md. 


Also to the Mayors of the following cities: 


Madison, Wisconsin; Sycamore, Woodstock. Illi- 
nois ; London, Bryan, Columbiana, Ohio; 
Lansing, Hillsdale, Negaunee, Evert, 
West Bay City, Michigan: Spring- 
ville, New York, etc. 

Correspondence solicited. 











Columbus 
and Novelty Co. 


Contractors. 


Foot Warmer. 
Kinds of Street Lamps. 


Coal Oil Street Lamps. 


Factory, Lane Ave. and C. H. U. & T..Ry. 





FRED LIED. 
J. L. TRAUGER. 


Street Lighting 


Sole Manufacturers Lied’s Patent 


Leading Manufacturers of All 


Office, 96 East Swan Street, 


COLUMBUS, OHI@.:.- 


treet Lamp 


IXL Naphtha Gas Light and Globe _. 


v 




















Our Name and Brand a 
guarantee of quality. 


HIGH GRADE 


RUBBER GOODS 
FIRE HOSE, 


STEAM HOSE, 
WATER HOSE, 
BELTING, 

PACKING, 

MATS, MATTING, 

AND STAIR TREADS, 
TUBING, GASKETS, 
SPRINGS, VALVES, Etc. 


Send for Catalogue, Samples and Prices. 


N. J. CAR SPRING & RUBBER €0., 


~ MAIN- OFFICE 


anp works, JERSEY CITY, N. J. 
CHICAGO STORE, 175-177 LAKE STREET. 


The DIXON 














McCaskey & Holcomb 


Company, 
CONTRACTORS, 
a en oe LN 


. «» SPRINGFIELD, ILL. 
415 Commercial Building, 
ST. LouIs, Mo. 
We make a specialty of constructing 
Municipal Electric Lighting Plants. 


Send for Estimates and Valuable Information. 


Kennedy Patent 
Air Lift. 


Can be attached to any make of compressor 
and system of piping you have in your 
wells, and will pump all the water without 
any waste of air. 

Air lifting plants, wells and water works 
examined. 

New plants installed. 


GEORGE J. KENNEDY, 


Hydraulic Engineer and Contractor, 
1801 Gratz Street, 
PHILADELPHIA, PA. 











Special Air Compressors for all R. R. 


Car Shop Uses. 


CLAY 
GMPRESsORS 
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CLAYTON AIR LIFT PUMPS. 


Garbage Crematory 


Guaranteed to destroy 










Have Crematories in suc- 
cessful operation in the 
following cities: 

Dayton, Ohio ; Ft.Wayne, Ind.; 
Elwood, Ind.; Los Angeles, 
Cal.; San Diego, Cal.; Atlanta, 
Ga.; Charlotte, N.C.; Jackson- 
ville, Fla.; McKeesport, Pa.; 
York, Pa.; Wilmington, Del.; 
Camden, N. J.; and Trenton, 
N. J. 


garbage, night soil, dead 
animals and all filth of a 
city, without emitting 
any offensive odor and 
in a complete sanitary 


manner. 








ADDRESS ALL COMMUNICATIONS TO 


The Dixon Sanitary Crematory Co., 
re FINDLAY, OHIO. 


a PLANTS 
K 


COMPLETE P 
eee | 


Migh Gree 
Xewsar Borters for tl Pressures, 
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ERIE MACHINE SHOPS 


P. W. DIETLY, Prop. 
MANUFACTURER OF 







Corner Thirteenth 
and Peach Streets, 


ERIK, PA. 


The principal Asphalt Paving 
Companies in the country are 
==-susing these machines, which are 

pronounced to be the 


Best in the Market. 
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Hose—Fire, Precautionary, Garden or 
other—is betterin Mineralized Rubber than 
in Vulcanized. Samples and full informa- 
tion free. Agents Wanted. Mineralized 
Rubber Co., 18 Cliff Street, New York. 





Grade. re inster 
Founders of Largest Bell in America, 


y Buckeye Bell Foundry 
E.W. Vanduzen Co.Cincinnati,Ohie. 
Boat Fare coP- Church Bells & Chimes, 
Highest Pure Tone Westm 





50) 
‘GRILLS: 
BANK & ELEVATOR ENCLOSURES 


IRE ® IRo, Dow WIR 
a FENCES “ Patras 3 WOSRKS Co. 








REMINGTON & SHERMAN CO., 


Manufacturers of 


« SAFES anb VAULTS 


23 PARK PLACE, 


NEW YORK, 


UNION AKKON CKMENT CO., 


Sole Manufacturers of the 


AKRON CEMENT 


STAR BRAND 
In successful use for the past 50 years. 
Office, 141 ERIESTREET, BUFFALO,N.Y. 


Toe Yajon-Bader Patent 
SMOKE PROTECTOR, 


For Fire Departments, Brew- 
eries, Mines, Gas and 
Chemical Works. 


Over 100 Departments supplied 
and $3,0C0,000.00 saved the first 
year. Send for catalogue. 


VAJEN-BADER CO., 
lodianepolis, ind. 


Firemen’s Caps. 


Uniform caps made on wire cloth frame 
will keep shape, are light in weight, and 
water does not affect them. Adopted as 
the uniform cap by the Chicago fire de- 
partment. For band or society caps the 
wire cloth frames are a great improvement. 
Can be made in any shape or style. 
Samples and price list sent on application. 


G. A. GOEBEL, 
199-201 Madison St., Chicago. 

















BUY THE PATENT 


-CLEMENTS- 


FOR THE HOUSE, FACTORY, 
STREET, OR STABLE. 


THE PUSH BROOM 
c With Patent Scraper Hoe. 














Supply 
Company, 


1477149 Cedar Street, New York. 
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HUMPHREY SNAPS 














Central Manufacturing Co., 


' @HATTANOOGA, MANUFACTURERS AND DEALERS IN TENN.*® 


a 


YELLOW PINE 


can ——S a 


CROSS ARMS 





Large Stocks on Hand. 
SEND US YOUR ORDER. 


Will take pleasure in quoting delivered prices, F. O. B. cars, your 
city, in any quantity. WRITE US. 


THE JEWELL WATER FILTER, 


Combined with Subsiding Basins. 
GRAVITY and es 
PRESSURE FILTERS. 


0. H. Jewell Filter Co. 


73-75 W. Jackson Street, Chicago. 


The Morison-Jewell Filtration Co. 


26 Cortlandt St., New York; 26 5. 15th St., Phitadelphia. 














Sole Owners and Manufacturers. 
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MANUFACTURING JEWELER AR 


NO 10 MAIDEN LANE 


MEDALS 


SEND FOR CATALOGUE 


STONE CRUSHERS AND ENGINES. 


The “‘ Williams” Patent Steel Stone Crusher, built 
portable for Township, Village or Contractors, or for 
Quarry Use. 

ALSO PORTABLE ENGINES, SCREENS 
Bidders AND ELEVATORS. 


St. Johnsville Agricultural Works, 
ST. JOHNSVILLE, N. Y. 


CHIEFS OF FIRE DEPARTMENTS 


—— HAVE You SHEN (— 


CE SWIFT NOZZLE 


= MANUFACTURED BY THE 


NEW YORK COUPLING AND SUPPLY GO., °° *"NeW TORK city. 
BENTLEY BROOM WORKS 
BUFFALO WIRE BRUSH COMPANY 


Cc. D ZIMWVERMAN Proprietor, 
123 TO 131 NORWOOD AVE., BUFFALO, N. Y. 


All kinds of Cylinder Street Brooms to fit any machine, new or refilled. WE pay 
treight both ways, which practically brings the factory right to your door. 


PUSH BROOMS OF ALL DESCRIPTIONS. HAND SCRAPERS 
FOR SMOOTH PAVEMENTS. LIGHT ONE-HORSE SWEEPERS, 
4 FEET WIDE, FOR WALKS, SKATING RINKS, DOCKS, ETC. 
NEW AND SECOND-HAND SPRINKLING WAGONS. 


CORRESPONDENCE SOLICITED. 


THE ROBERT J. BOYD UNIMPEACHABLE 


PAVING AND CONSTRUCTION (0., 
Such is the evidence 


315 American Bank Building, 
KANSAS CITY, MO., 
The construction of Water Works Plants, adduced from prac- 
Railways. Sewers and Streets tical experience in 
favor of our Jacket. 
CAN YOU 




















given special attention. 








S. F. PECKHAM, 
Analytical Chemist. 


Expert determinations of every description 
relating to Petroleum or Asphalt a specialty. 


TO BE 
WITHOUT IT? 


COOPER HOSE JACKET CO. 








MENEELY BELL COMPANY, 


Troy, N. Y., and 
177 B’way, New York, 


Manufacture Superior 


Fire Alarm, Tower 
meen Clock, Court House, BELLS 
Church and other 














PATENT WHEELS 


With Malleable tron Hubs and 
ROLL BEARING AXLES, 


Manufactured by 


ARCHIBALD WHEEL 60. 


On all Fire Apparatus, 
Heavy Express and’ 
Team Wagons, Trucks, 
Beer Rolls, etc., etc., 
see that you have the 


ARCHIBALD 
PATENT WHEELS 


With Malleable Iron 
Hubs and 


Roll Bearing Axles. 


The Best Wheels 
in the World, 


LAWRENCE, MASS. 


Send for 
Circular. 








Knowledge 
By Mail. 


It is our business to cull 
from the daily and weekly 
papers of the country what- 
ever you want to know on 
any subject, and to send 
you the clippings as often 
as you desire. It’s a simple 
and inexpensive way to 
gather knowledge. Trade 
and class papers, public and 
professional men, business 
and supply houses find the 
service valuable. Write for 
particulars to 


NEW ENGLAND 
NEWSPAPER BUREAU, 


146 Franklin St., Boston, Mass. 
JACOB LYONS, Manager. 
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41 N. Main St., ANN ARBOR, MICH. MINNEAPOLIS, MINN. 
Steel Riveted Pressure Tanks, 
Water Pipe, Stand Pipes, 
Excavating Shafts, Boilers, Ete, 
Tank Cars. pte Ad. me 9, Younastown, O. _ Structural Work. 
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.-- Vitrified Shale... 


PAVING BRICK. 


PAA ne 


Galesburg, Il., is acknowledged as 
the centre for the manufacture of 
these brick, and the 


PURINGTON en. 


Paving Brick Co. 


is conceded to have the largest and 
best equipped plant in the United 
States for this purpose. For qual- 
ity of product, promptness in de- 
livery and attention to details, it 
aims to equal if not excel-all its 
competitors. 3 . ‘ 





Meinoncas:. GALESBURG, ILL. 
Chicago Office, 322 Chamber of Commerce Bidg. 





The P iRTz Patented ) hus: 37, ie. 
ACID GRAVITY BATTERY, 


(Avarded Diploma and Medal at Columbian Wortd’s Fair ) 


For All Open Circuit Work. 


+ PARTE 
SULPHO- CHROMIC 
SALT 


affords the best, cleanest and most 
convenient method of making elec- 
tropoion fluid fox medical batteriés, 
Grenet cells, Bunsen batteries for 
lecture tables, experimenta! work, 
etc , and motor batteries. 


a: 





SEND FOR CATALOGUE. 
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Jar 6 in. x 8 in. 


E. M. F. 1.9. 2 Volts. PRICE 
Current on short circuit 1 to 2 PER2LB. JAR, 


Amperes. 
PRICE, $1.50 Per Celi, *”7* 


ee THE §. S. WHITE, 





Brooklyn. DENTAL MFC. Co., 


Sayre Chestnut St., Cor. Twelfth, 
estegier: PHILADELPHIA, PA. 





SEAGRAVE & CO., Columbus, O. 
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Patentees amd Soic Manufacturerse 


Seagrave Trussed Ladders and Trucks 


HOSE WAGONS, HOSE REELS, COMBINATION PIECES, SPECIAL 
FIRE-FIGHTING TOOLS BUILT TO SUIT EACH REQUIREMENT.... - 


Do not procrastinate, but buy at once. - 


25,000 trussed ladders in use and NOT ONE MAN was ever killed by one of them breaking. 


Economize. Trussed Goods handled by ha'f the men required by old-style goods. 
We have sold-over 100,000 Lineal feet of Trussed Ladders since January 1, sence 


Save life and property with trussed goods, 
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CONTINENTAL 
FILTER. 


Double Filtration without Alum or other Coagulants. 
Thorough Washing and Aeration of Filter Beds. 

No Expert Care Necessary. 

No Expense for Operation and no Renewals Required. 


ADAPTED FOR 


CITY, TOWN AND VILLAGE 
WATER WORKS, 


Mills, Factories, Hotels, Hospitals, Baths, Dwell- 
ings, Etc. Filtration of Artesian Well 
Waters a Specialty. 


CONTINENTAL FILTER COMPANY, 


44 WALL STREET, NEW YORK. 


CAST IRON PIPE 


AND SPECIALS FOR WATER AND GAS. ALSO 
FLANGED PIPE AND FITTINGS. 


tty eE Lae e VA at) 
acAu | PE re EOUN DRY J OUL:VERT PiIrewz. 
J4t/j4A4 WROUGHT IRON PIPE, FITTINGS, VALVES. 
f Supplies of all-kinta foe Stone, Water and Gas, at 


CHAS, MILLAR & SON, Scone Utica, N. Y,, tttewer LEAD PIPE & aw td MATERIALS, *>>\-pis:dsstsm Arete ane 


’). 
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ie 
—and the soil in which _wé seek to raise it is your mind—’t is this: | 
We wish to make you wonder if it would not be a costly oversight on your part not to { 
communicate with us when in want of any modern Fire Appliances. 
More than fifty years concentrated upon the production and perfection of fire extinguishing “ya 
® apparatus have borne their legitimate fruit in a line of goods recognized as leaders the wide 2 
world over. Among countless other goods we make the following specialties : 
Aerial Trucks for Life Saving Fire Extinguishers Patrol Wagons 
Swinging Harness Chemical Engines Hand Fire Engines 
Flexible Adjustable Steel Collars Hose Wagons Hook and Ladder Trucks 
Also an exhaustive, line of general Fire Department Supplies 
: We ‘put out’ fully illustrated catalogues on the subject of «putting out’ fires, these we gladly mail to interested applicants 


Works founded 1840 etna & Fase we: . Pear eee 181--189 Morea Ss Bee Vode 








. 1893. 
WORLD'S FAIR. 


MEDAL 
Rubber Tnsulation 


The standarda for Rubber aol eiehieeeiuas: 


SOLE MANUFACTURERS OF 


Okonite Wires, Okonite ine Manson Tape, Candee Weather-Proof Wires. 
WRITE FOR PRICES. THE OKONITE CO., Lid., — 


WILLARD L, CANDEE 


H. DURANT CHEEVER, | Managers 
BT nn a 253 Brenreay: NEW YORK. 


W. H. HODGINS, Secretary. 


1889. 
PARIS EXPOSITION. 


MEDAL 


FOR 


Rubber Insulation. 
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